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1 
This invention relates to improvements in a 
box forming machine, and it is more particular- 
ly concerned with a machine for- folding pre- 
scored or creased blanks into box form and ad- 
hesively securing the box in.its Set,up.condition. 
The main objects of the invention are fo pro- 
vide a machine of the character indicated which 
is capable of high speed operation, i. e. to con- 
vert blanks into boxes af a rate,of. 100 more per 
minute; to provide such a machine which may 
be readily adjusted to .operate at various selected 
speeds within a wide range such as from about 
30 boxes per minute to more than 100 per min- 
ute; to provide such a machine which may be 
quickly and easily adjusted to handle blanks and 15 
form boxes from such blanks throughout a sub- 
stantial range of sizes, for example, boxes.hav- 
ing a width ranging from as little, as 1 /2 inches 
fo as much as about 10 inches or more, and a 
length of as little as 3/2 inches and up.toas long 20 
as about 12 inches or more; to provide a machine 
which is quickly and easily adjustable as to the 
size of box make mainly by adjusting the posi- 
tions of various, operating elements .and replace- 
ment of only a few parts.of the machine, and to 25 
provide a machine of the character, indicated 
which will be efficient and troublè free in opera- 
tion and durable throughout long periods of.con- 
tinuous operation. 
I is a further object of the invention to pro- 30 
vide mechanism of the character indicated which 
may readily be adapted for settingup boxes, hav- 
ing single ply side walls and boxes-having, two 
p]y side walls or two ply end. walls or both, or 
which may have certain of ifs .side or end walls 35 
provided with an attached-cover forming exten- 
sion, the other of such walls being either single 
or double ply. 
It is also an object of the invention to provide 
a machine of the character indicated which can 40 
be easily serviced and, in general, it is the object 
of the invention to-provide an improved machine 
for forming boxes. 
Other objects and advantages of the invention 
will be understood by reference-tothe following 45 
specification and the accompanying, drawings 
(27 sheets) wherein there is illustrated a 
chine of the character above referred to embody- 
ing a preferred form of the invention. 
In the drawings, 50 
Figs. la and lb when considered.together con- 
stitute a side elevation of the machine;. 
Fig. 2 is an end elevation of the right-hand 
end of the machine as shown in Fig. 
Fig. 3 is an end elevation of the left-hand end 55 
of the machine as shown in Fig. la; 
Fig. 4 is a longitudinal section as represented 
by the line 4--4 of Fig. 2, the principal elements 
of the mechanism being illustrated and certain 
details being omitted to more elearly illustrate 60 
the general arrangement; 
Figs. 5 and 6 are plan.secions respectively, as 

represented by the lines 5--5 and 6--6 on Fig. 4; 
Fig. 7 is a more or less schematic representa- 
tion of a pneumatic system employed in the 
chine; 
Fig. 8 is a longitudinal sectiOn on line )--I] of 
Fig. 5; 
Fig. 9 is a cross section on the line 9--9 ofFigs. 
la and 5; 
Fig. 10 is a sectional illustration corresponding 
in part to a portion, of Fig. 9 but on an enlarged 
scale; 
Fig. 10a is a cross section on the line 10a--10a 
of Fig..9 and an end elevation of the right,hand 
end of, Fig. 10; 
lig. 11 is a side elevation of a conveyor struc- 
ture whichappears also in Fig. la; 
Fig. 12 is a sectional enlargement of a part of 
the structure appearing in Fig. 11;. 
Fig. 13 is an elevational enlargement of cer- 
tain details of structure appearing in Figs. la, lb, 
4 and 11; 
Fig. 14 is a fragmentary plan section on the 
line 14ml4ofFig. 13; 
Fig. 15 is a fragmentary plan on an enlarged 
scale of.certain details appearing also in Fig. 5; 
Fig. 16.is a cross section approximately as in- 
dicated by the line I 1  on Fig. 15; 
Fig. 17 is a .plan view of a detail as represented 
by the line I 
Fig. 18 is a cross secti0nal illustration on an 
enlarged scale o adhesive applying mechanism, 
another form.ooE which appears in.Figs, la and 4; 
Fig. 19 is a cr.oss ,section as represented by the 
lines 1819 on Figs. la.and 4; 
Fig. 20 is a cross section as represented by the 
line-2020 on,Figs. la, 4 and 5; 
Figs. 21 and 22 are vertical andhorizontal cross 
sections indicated respectively by the lines 2 
and 22--22 on Fig. lb; 
1ig..23 isa fragmentary view on an enlarged 
scale corresponding to a portion of Figs. 2.and 21; 
Fig. 24 is a section.on.the line 2424 .of Figs. 
5and 23; 
Fig. 25 is a.section .on.the line 25--25 of Fig. 24; 
Figs.:26. and 27. are sectionalillùstrations cor- 
responding respectively fo portions of Fig, 4 but 
showing the structure on an enlarged scale and 
in greater detafl 
Fig. 28 is a-sectional .view on the line indicated 
at-28-:28 on Fig. lb but on an enlarged scale; 
Figs. 29, 30, 31 and 32 are perspectives more 
or less diagrammaticaliy, illustrating the steps 
practiced in the setting-up of a box.from..a blank 
by the machine, and 
. Fig. 33 is a perspective fllustating the com- 
p.leted box as discharged fr0m the apparatus 
shown in Figs. 1 to 28 inclusive. 
Fig, 34. is a perspective of abla nk .for..forming 
another type of box; 
Fig. 35 illustrates, a boxpartiallF ïórmèd. from 
the blank of Fig. 34; 
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Fig. 36 is a perspective illustrating the finished 
box formed rom the blank of Fig. 34; 
Figs. 37 to 43 inclusive, are views of the mech- 
anism more or less corresponding to certain of 
the other figures but showing the structure modi-. 
fied to form the box of Fig. 36 from a blaoEk 
such as shown in Fig. 34. 
Fig. 37 is a section generally corresponding to 
the combination of Figs. 26 and 27; 
Fig. 38 is a section on a plane represented bY 
the line 38--8 of Fig. 37; 
Fig. 39 is a section corresponding to a portion 
of Fig. 38 but showing certain parts in a posi- 
tion which they occupy intermediate the two 
positions of the saine parts shown in Fig. 38; 
Fig. 40 is a sectional view on the line 40--40 
of Figs. 38 and 42; 
Fig. 41 is a plan section on the line .4 --4 of 
Fig. 37; 
Fig. 42 is a plan section on the line 42--42 of 
Figs. 37 and 38 but on a smaller scale; and, 
Fig..43 iæ a more or less diagrammatic repre- 
sentation of the relationship of certain parts and 
corresponds in part in Fig. 4. 
The machine shown in Figs. 1 fo 28 inclusive, 
is designed to convert a fiat paper board box 
blank B such as shown in Fig. 29, into a set-up 
box such as illustrated in Fig. 33. The blank 
is pre-cut and scored to provide a central or. 
bottom panel , opposite side panels 2--2, tongues 
8--3 extending ïrom the opposite ends of the 
respective side panels 2--2, and end wall pan- 
els 4--4. 
Blanks oî this type are-supplied .in fiat con- 
dition to a magazine from which they are with- 
drawn and fed one by one, the blamk being fed 
edgewise as indicated by the arrow 5. During 
the edgewise progress of the blank adhesive is 
applied to the under side of the opposite end 
wall panels 44 in predetermined areas such 
as represented at 0. The blank moves continu- 
ously in the edgewise direction indicated during 
the application of adhesive to the area 0, such 
movement being ultimately stopped when the 
bottom forming panel  is located over the path 
of an upwardly moving mandrel. The mandrel 
engages the bottom panel  and moves the blank 
upwardly between a pair of side wall.folding 
rollers 1-- which act fo fold the side wall panels 
2 downwardly over the mandrel as an incident 
to the upward movement of the mandrel between 
the rollers. 
Tucking devices comprising rods  and tuck- 
ing fmgers 9--9 at the opposite ends of the rods 
are moved inwardly from opposite sides of the 
down-turned side wall panels, and are caused 
fo engage and fold the tongues  inwardly into 
the plane of the end walls o the box-as indi- 
cated in Fig. 31. 
During the continued upward progress Of the 
blank, it is moved between oppositely disposed 
sets of end wall folding rolls  0-- 0 and    
/kich act to turn the end wall panels 4down- 
wardly into engagement with the previously in- 
turned tabs or tongues . The adhesive areas 0 
on the under or inner face of the end wall panels 
4 register with the respective tongues  to effect 
adhesive attachment of the respective end wall 
panels to said tongues. The forming óf 'the box 
is then completed but beïore the box is stripped 
from the mandrel and discharged as a finished 
box, iç is carried between opposed pairs Of pres- 
sure rolls and plates which temporarfly .hold the 
adhesively united parts in position to_ give the 
adhesive time to set. 

4 
Referring now to Fig. 4 of the drawings, the 
machine herein referred to embodies a suitable 
magazine 2 arranged fo support a stack of fiat 
box blanks B in an angular relationship to the 
5 horizontal approximately shown. The magazine 
bas its bottom open except for a suitable hum- 
ber o.f short, in-turned fingers or holders  
which are sufficient to support the stack of blades 
but which will nevertheless permit the bottom 
10 blank to be pulled face-wise from the magazine. 
The bottom blank in the magazine is withdrawn 
facewlse by means of a vacuum gripping device 
comprising vacuum cups  carried by a hollow 
arm structure 5, which is pivoted and rocked 
15 about pivots 0 which are suitably supported 
ïrom a portion of the ïramework 1 of the ma- 
chine. The magazine 2 is also suitably sup- 
ported on the framework ]. 
The gripper 5 delivers the blark successively 
20 to a horizontal position on the upper reaches of 
a pair of continuously driven conveyor chains 
8-- 0. These chains are equipped with feeder 
lugs such as indicated at 9, arranged to engage 
the rear edges of the successive blanks to feed 
25 the saine forwardly with the upper reaches of the 
chains. The blanks are fed forwardly between 
suitable guides which will presently be described, 
and between printing roll segments 20 and a 
platen roller 2 whereby the adhesive is applied 
30 to the areas 0 on the under side of the end wall 
panels of the blarnks. 
The box blanks are delivered by the feed chains 
8 to a position determined by stops 22 which are 
engaged by the leading edges of the blanks, the 
35 blark being thereby positioned with its bottom 
forming panel overlying the path of travel of a 
series of mandrels 23 which are carried by a pair 
of continuously driven chains 24--24. The man- 
drels are supported between such chains 24--24 
4o by means of cross bars 2S which are suitably se- 
cured at their ends to certain links of the chains 
-4. The chains 24 travel in a clockwise direction 
as viewed in Fig. 4 about upper and lower shafts 
2S and 2]. During the downward movement of 
45 the mandrels 2 on the right-hand reaches of 
the chains 24, the completed boxes are stripped 
from the successive mandrels and deposited on 
a discharge conveyor 28 which, in turn, delivers 
the finished boxes to whatever receiving means 
5o may be provided. 
To facilitate adjustment of the machine fo 
handle various sizes of boxes, the magazine 2 is 
detachably mounted and readfly replaceable by 
other similar magazines of proper size for hold- 
55 ing a given size of box blank. The gripper arm 
5 is adjustable in respect of ifs length and also 
in respect of the location of its pivo 0. The 
gripper arm is furthermore easfly replaceable in 
its entirety with other sizes and styles of gripper 
60 arms such as may be required for forming cer- 
tain sizes of boxes. 
The conveyor chains 0 are mounted so as fo 
be readily adjustable in the direction of their 
lengths to position the saine, especially the dis- 
65 charge end thereof, with reference to the path 
of travel of the mandrels 2. The conveyor chains 
are also adjustable sidewise toward and from 
each other to adapt them to the feeding of dif- 
ferent sizes of blanks. The mandrels 28 are pref- 
70 erably of rigid, one piece construction but they 
are detachably and replaceably mounted on the 
chains 24 so that different sizes of mandrels may 
readfly be attached to the chains 24. The side 
wall folding roll  and the sers 10 and I.I.of end 
75 wall folding rolls are mounted for adjustment 
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toward and from eachother .respectively fo .prop- 
erly position said rotls and in ïolding relation fo 
the sides and ends of.-the various-sizes, of man- 
drels which may.be employed in the machine. 
The pivots 16 for the gripper comprises oppo- 
sitely projecting studs which are supported by 
suitable hangers such as.eye bolts 29. These eye 
bolts bave stem portions anchored in horizontal 
ïrame portions, the latter being provided with 
a plura!ity of holes for that  purpose as indicated 
at 39 (Fig. 4) fil any of which holes said hanger 
bolts may be seated and suitably fastened by 
upper and lower nuts as indicated 
The pivot studs 16 engage.suitably socketed end 
portions of a rocker member31  (Fig. 3) which has 
a centrally located bored boss portion 32. A 
tubular member 33 is rigidly seated in the.bored 
boss 3- and has ifs seated end-portion provided 
with a suitable fitting for connecting a suction 
hose 34 fo said tube. Another tube portion 35 is 
telescopically adjustable, in and out of the tube 
3- and this tube 3 is provided with diverging 
branches 3--36. The vacuum cups or grippers 
4 are mounted respectively in the free ends of 
the diverging arms 36 and in the arm or tube 
3 adjacent the junction of the arms 3, these 
grippers being suitably connected to passageways 
inthe arms 6 and tube S so that the said grip- 
pers may be pneumatically attached tothe bottom 
ïace of the lowermost blank in the magazine as 
shown in Fig. S. 
The flexible hose 3 extends from the pipe or 
tube S fo a valve S (see also Fig. 7) which is 
connected by means, of suitable tubing 36 to 
vacuum pulnp S. and a vacuum tank 0. The 
valve S is actuated intermittentlF fo establish 
connection between the vacuum pump $9 and vac- 
uum tank 4S with the suction cups 14, and fo 
termittently cut off such connection. The valve 
is, of course, operated in such timed relation that 
the grippers or suction cups , will grip a blank 
when the gripper is in the elevated position shown 
in Fig. S, hold on fo the blank during the down- 
ward rocking movement of the gripper structure, 
and then release the blank when it has been 
transported to a horizontal position on the upper 
reaches of the feed chains 16. By employing the 
vacuum tank 0 a. uniïorm and.more easily, con- 
trollable suction is attained at. the vacuum cups 
The gripper structure is rocked on the axis of 
its pivot I S by means of a rotating cam 41 car- 
ried by a continuously driven shaft 4 which is 
journa!ed in suitable bearings carried by the 
frame structure. The cam 41 acts against a 
roller 43 carried by one end of an arm 44 which 
extends from a rocker 4. The rocker 4 is piv- 
oted at one end on a frame crossmember as indi- 
cated in Figs. 7 and , and at ifs other end bas a 
depending arm 46. The ïree end of the arm 
is bifurcated as shown in Figs. 1« and S. to 
justably receive one end of a link rod 4 which 
has its other end pivoted toan arm46-which de- 
pends from the rocker SI of the blank, gripping 
mechanism. 
The cam 41 is operative fo rock - the arms 
and 4 and through the link 4T fo rock  the arm 
4S and the gripper mechanism. The cam-41 is, 
of course, of such size and form that the blank 
gripper wfll be rocked through the required,pre- 
determined arc of movement and a spring 
(Figs. 1 and 4) stretched between the arm 
and a suitable frame portion serves fo, effect 
rocking movement of the parts against the action 

of the cam 41 and to maintain the cam follow- 
ing. roller 43 in contact with the cam 
tral section into which end bearings.are threaded 
5 so that the effective length of the link may be 
adjusted by turning the end bearing., members 
in or out of the ends of the centra! section. 
The valve.3, is actuated bY means.of a valve 
arm 0 which is pivoted ai one end fo the body 
10 of the valve as indicated at l, and rocked fo 
actuate a valve pin . A spring within the 
valve body normally tends fo urge the valve pin 
 outwardly and fo close the valve. Vhen the 
arm 59 is rocked downwardly or towards the 
15 valve body, the pinS is depressed and the,valve 
opened. The valve arm  bas ifs free end con- 
nected fo one end of a link 3 the other end 
of which is pivoted on the free. end of a rock 
arm 54 which is pivoted intermediate ifs ends 
20 as indicated at 55 by a suitable pivot.support 
carried by the frame structure or a bracket por- 
tion thereof. The other end of the arm 
carries a follet which engages the periphery of 
rotating cam 56 carried by the continuously 
25 driven shaft 2. The cam 6 preferably em- 
bodies 2 sections, one of which is rotatably 
justably mounted on the other and the other 
of which is provided with a hub and adapted to 
be-secured in fixed position on the driving shaft 
0 42. The rotatably adjustably mounted section of 
the cam 6may be adjusted relative fo the shaït 
mounted section fo extend the circumferential 
length of the active portion of the.cam fo thereby 
maintain the vacuum control valve ] open 
5 increased periods of rime. As shown in Figs. 
and 8, the two sections of the cam are in registry 
with each other fo hold the vacuum valve 
open for the minimum period of rime which cal- 
culations indicate desirable in. a structure of 
0 the kind described. A spring 4a stretched 
tween the arm 54 and a bracket arm carried by 
the main frame structure as shown in Fig. 8, 
serves to maintain the cam follower of the arm 
4 in operative engagement with the cam 
5 The conveyor chains 16, 16 are carried by one 
pair of sprockets on a cross shaft  and another 
pair on another cross shaft 6. The cross shaft 
5 is a stationary shaft and the sprockets on that 
shaft are rotatable thereon whereas the cross 
50 shaft 3 is journaled at ifs ends in suitable bear- 
ings. The sprockets on the shaft 6 are keyed 
fo the shaft so as to be rotatable therewith and 
the shaft 5 is driven fo thereby drive the con- 
veyor chains i 6. 
55 The cross shafts  and 6 are supported on 
a sub-frame structure having side-members , 
on which the shaïts 5 and 8 are .supported, and 
transverse interconnecting members 60 and 
(see Figs. la, 5, 8, 11 and 20). This auxiliary or 
60 sub-frame structure with the shafts, feed chains, 
and other parts carried by the frame, is longi- 
tudinally slidably mounted on the main frame 
structure through the agency of a suitable hum- 
ber of brackets such as indicated at 6. These 
6 brackets 62 are rigid with the main frame struc- 
'ture and are formed fo slidably embrace.outer 
edge portions of the horizontal fianges 6f said 
side members 59 which are of angle iron con- 
struction as shown. 
70 The conveyor unit comprising the auxiliary 
frame and the conveyor chains 16,  may be 
adjusted longitudinally and locked in position 
by means of an adjusting_ screw 63(see Fig. 11). 
The adjusting, screw 63 is rotatabl:¢ mountedat 
? one end on the .main frame structure  ! .-through 
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the agency of a suitable bearing 64 through which 
a reduced diameter portion of the screw extends. 
An enlarged squared end member 65 is attached 
fo the screw for the application of a wrench or 
adjusting wheel whereby the screw may con- 
veniently be rotated, and said squared member 
cooperates with the shoulder of the screw on 
the other side of the bearing 64 fo anchor the 
screw against longitudinal movement. 
The screw 63 threadedly engages a sleeve 66 
which is anchored in a pillow block 67 that de- 
pends from the cross member 60 of the conveyor 
frame. If will be seen that by rotating the screw 
63 the pillow block 67 and the conveyor struc- 
ture will be caused fo travel along the screw fo 
thereby adjust the longitudinal position of the 
conveyor structure. 
The conveyor sprockets 68 on the shaft 57 are 
held in position on the shaft 51 between the arms 
69 and 70 of brackets 7 , 7 which are provided 
for supporting certain guide bars which wili 
presently be described. 
The forked arms 69 and 70 of the respective 
brackets are suitably bored fo fit on the shaft 
51, the arms 69 being split as indicated in Fig. 
8, and provided with clamping screws 12 fo per- 
mit such arms fo be clamped tightly in place on 
the shaft 57. By loosening the clamping screws 
72 the brackets 7 may be adjusted lengthwise 
of the shaft 57 fo correspondingly adjust= the 
positions of the conveyor chain sprockets 68, the 
screws 12 being then again tightened to lock 
the parts in the selected position of adjustment. 
The conveyor chain sprockets 73 on the shaft 
50 may be locked in position on the shaft by 
means of set screws or the like indicated ai 14 
(Fig. 19), and these sprockets may accordingly 
be adjusted lengthwise of the shaft 50 by loosen- 
ing the set screws 74 fo permit adjustment of the 
sprockets and then resetting the set screws. 
The upper reaches of the chains 8, 0 are 
supported against sagging by means of guides 
or supports 75, 15. Ai one end the guides or 
supports 75, 15 are supported on the shaft 51 
through the agency of the brackets I which 
bave stud-like projections 76 (sec Fig. 8) which 
telescopically receive suitable socket formations 
11 on the adjacent end portions of said chain 
guides 15. Suitable set screws or keys may be 
provided if desired, fo prevent rotary movement 
of the sockes 11 and the guides 75 about said 
stud-shafts 16. 
Ai the opposite or delivery end, the chain 
guides 15 are supported by attachment fo 
brackets such as indicated ai 78, which bave end 
portions fitted on the shaft 58 immediately out- 
side of the respective sprockets 73 in such a man- 
ner that the shaft may freely rotate in said 
brackets. Outwardly of the respective brackets, 
collars 19 are secured fo the shaft 50 so as fo 
hold the brackets and chain guides in proper 
position relative fo the chains. These collars 19 
may be fastened by set screws or the like as in- 
dicated in Fig. 19. 
By reference fo Figs. 8 and 11, if will be seen 
that the conveyor chains 18 are arranged fo slant 
downwardly slightly from their receiving ends fo 
their discharge ends. The carton blanks are, 
however, supported for substantially horizontal 
travel by means of the carton blank guides 80, 85 
which are disposed immediately outside of the 
path of travel of the respective chains and sup- 
ported by attachment fo the chain supporting 
members 75 by suitable bolt means as indicated 
af 81, and spacer blocks or collars 82. 

8 
The downward inclination of the chains 10, |8 
serves fo cause the carton blank pushers 19 fo 
pull downwardly on the tralling edge of the blank 
thereby fo maintaln the blank down against the 
5 guides. 
Intermediate portions of the carton blank are 
supported by the guides 00, 88 and the central 
portion is supported by a normally stationarF 
guide 83 which comprises a tubuiar section 83 
]0 and a rod section 83b which telescopes into said 
section 83. The tubuiar section 83 is normallF 
fixedly supported by means of a depending post 
04 which is rigid with the tubular section, sald 
post being anchored fo a suitable bracket 85 (see 
]5 Figs. 5, 8 and 9) which is secured to a cross lnem- 
ber of the frame structure 7. 
The member 83b is similarly supported by 
means of a depending post 86 which is rigid with 
the rod 83D and provided at its lower end with 
20 an enlargement or block 0 slidably mounted on 
a guide rod 88 supported in sald auxiliary frame 
structure. 
For some purposes, the section 83b of the cen- 
tral guide may be extended or retracted to airer 
23 the position of the delivery end of the support 
which carries a cross member 0g having upturned 
end portions 9g, 9 as shown in Fig. 20. These 
upturned end portions 9, 9 are provided fo 
support the carton blank at the proper eleva- 
30 tion particularly under a pair of resiliently de- 
pressed friction stops 9, 9 (Figs. 8 and 20) 
against which the leading edges of the carton 
blanks engage to be thereby retarded, if need be, 
into contact with the feeding fingers 9 of the 
35 conveyor chains so as fo avoid premature de- 
livery of the blanks into the zone of operation of 
the folding devices. The retarding members 9 
are slidably mounted on a transverse bar 92 so 
as fo be adjustable crosswise on the machine for 
40 adjustment fo the most advantageous operating 
position in reference fo the various sizes of car- 
tons which may be formed on the machine. 
The bar 92 is mounted for adjustment length- 
wise of the conveyor structure by being provided 
45 with slotted end formations 93, 93 (Fig. 20) which 
slidably fit on suitable guide bars 94 mounted on 
the auxiliary frame side members 59 as best 
shown in Figs. 11 and 20. 
The side margins of the carton blanks are sup- 
50 ported during their travel along the conveyor 
structure by means of side guides which bave por- 
tions underlying the margins of the blanks and 
other portions for guiding the side edges of the 
blank. 
55 Af the receiving end of the conveyor struc- 
ture the side guides consist of bottom members 
95 and upper or side members 96, these members 
extending about one-half the length of the con- 
veyor structure and being disposed in the zone in 
60 which the blanks are initially deposited on he 
conveyor structure as shown in Fig. 5. 
These side guides are mounted on lengthwise 
extending supporting bars 97 which are respec- 
tively secured fo inverted pillow blocks 98 which 
c5 are equipped with sleeves 99 having internallT 
threaded end portions such as 9 (Fig. 10) 
which engage respectively, right and left-hand 
screw-threading lg on the opposite ends of a 
cross shaft  (Fig. 9). The shaft  is jour- 
70 naled af ifs ends in suitable bearings 2 which 
are supported by the main frame structure and 
this shaft is adapted fo be manually rotated by 
means of a wrench or hand wheel applied to a 
squared end 103 ofthe shaft. The sleeves 99 are 
75 clamped or therwise locked in place against lon- 
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gitudinal and rotary moVement in the said pillow 
blocks"98 which dependfrom the side bars 97. 
By rotatirïg the Siraft l0 ! the side guides may be 
adjtisted toward or from each orner crosswise of 
tire rnachine. The Sleeve 89 bas an eniarged split 
erdp0rtion 99b which, by means of a hand screw 
99c, may be clampêd tight on the screw |}0 to 
lock the saine against rotary movement. 
The receiving side guide portions 95 and 6 are 
extended fo ttïe delP¢ëry end Of the machine by 
means of Sîiaiflár .b0ttóm ànd side guide elements 
94 and |0 rëgpectively, these elements being 
also móuiited onpotins of the longitudinally 
extending SUpporting bars 97. These bars are 
supported near onê end as already explained and 
as hoWn in Fig. 9 Of the drawings, and at the 
derivery end of the cnvyor they are supported 
on the Upper èndes 0f:pairs of posts 06, |6 (sec 
Figs. la and lb, 5 and 20). 
The pairs óf posts 0'6 each extend upwardly 
from cross amis Such aS indicated af 07, which 
are carried by inverted pill0w blocts |0S which 
are equippëd with longitudinally threaded sleeves 
or nuts 9 Which threadedly engage right and 
lêft-hand SCreW thréading on a cross shaft ! 
Trie shaft Il0 is suitalJly jaurnaled at ifs ends 
in berîngs carriêdby the màin frame structure. 
By Zotàting thë shàft ! 0, the marginal guide 
partions {H and I05 maybe adjusted toward and 
from each orner. 
Thé Shëfft 0 iS opeatively connected to the 
shaft ! ! by means of an endless chain ! ! ! and 
suitable Sprockets mounted on the respective 
shaftS. He.ce, when tireshaft !  ! is manually ro- 
tated, he tiaft ! Willbë Simultaneously rotated 
so as to cause uniforîn djustment of the entire 
lengths of thè rëspe-cive side guide structures. 
The adhesive applying niechanism comprises 
a hoppe-ror tatik II  for containing a supply of 
adhesiVe in liquid forïn. Tbïs hópper is remov- 
abIy mountëd i.n'the apparatUS by being seated on 
a.pair ofrànSVer'sely extending cross bars |, 
[1 (see Figs. la and 19) Which are supported 
af the desied elevation by means of upstand- 
lng!osts | |ri, ! | at one end and posts | | af the 
orner end. The posts | ! 4 are substantially rigidly 
gecured to-a. tmt of the main frame structure 
but the.p0ss |'l ae carried by a.base element 
S Wlich is verçica!ly, adjustably mounted on 
the Uiain frame' truCtùre go .that the supporting 
árs |.|$ may e adjuted vertiCalIy or a pur- 
lése Whïchwfll-presently appeár. The base 
is held in upward]y spaced retati0n t partions of 
themain-ráuie |7 by:feans Of set screWs 
$ WhiIe bolts ! [6, ! il..àgé employed/0 hold the 
rëier ! | d0wn tö the-pSîtión detèrmined 
the Set screW's I 17. 
Thé Iroppe]f || eontains a pair of adhesive 
carrying r]lers |/9, 1 9 which are mounted on 
a shsf [2} thgt is journaled in b-earings car- 
iïéd F he endWïll portions of thehopper. The 
Shft ! 2 Is extended bef¢ond one end of thehopper 
and is prèVdC with a gear 12! which meshes 
Witri áïd fs-driven. by a pinion gear |22 that is 
crrïed.by a shaft t2 jornaled in bearingS car- 
ried by tle vetically adjustable base element 
16.. By d.i.ving the-shaft 123, the dhesive 
pfclUp rolls. !  9-wfll bë r0tated in the path 124 
0fgdhe;si-v conaLùed in th'e hoppeE sa as fo be 
thereby Cased to crry a film of adhësive up- 
ardl.y.f-or trarsfe" to tire' lrinting faces of the 
pri'nti'g segrents 
T thickness of the film of adhesive carried 
lwardl:/ by the ro-lls I mar be adjusted to 
sai reqaivements of ech. parti'cular case by 
nlegns f siitab'le do'cor bldes such as indi- 
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cated af I (Fig. 18), thSre being one such doc- 
tor blade for each r011 119. The doct0r biades 
125 are each carried by a Stiaft 16, ëne of 
which enters the hopper from each ënd of the 
5 saine and is journaled in a centrslly disp0sed 
bearing 12'6a and inthe enl Wall Of tire hopper 
through which if passes. 
Laterally extending elements I 7 are seCurêd 
fo the respective docter blades in position o 
10 act on the end walts of thë respeCtïe rolis 119 
thereby fo prevent said end walls from carying 
an excessive supply of adhesive upwrdlr 
cent the active surface Of the respective rólis. 
The doctor blades 16 are normally Spring-urged 
1 toward the cylindrical sCfaces of rië pict-up 
rolls I1 by tension springs such as iiadicated af 
15, which are stretchèd betven ánchoring pins 
on the ends Of trie hopper and anehoring pins 
projecting fr0m arms 129 Wriich are Seeured to 
0 projecting portions Of the shaft 
Stop screws such as 0, threaded through lugs 
extending from the àrns | ànd éngageable with 
stop pins such as  f, carried by the ends.Ofthe 
hopper serve to limit the appr0ach Of fhedOetor 
5 blades |25 t0 the pick-tip rolls ||9. The arrns 
f29 are eXtended fo provde hand levers 2 to 
facilitate manuál rocking of the doetor blade 
from ifs operati.ve positión aS shown in Fig. 18, 
to an inoperative posifin Clear of the respective 
30 rollers f, the inoperàtiv position being de- 
tèrmined by engagement 0fa gtp shoulder 
on an arm 19 with a pèrtïon of  stop mem- 
ber |1. 
The ar-rangëmeflt of thé spring I $ is such thát 
35 when the dócter biade is r0cked fo in inoper- 
ative position as indiCated, the Spring willcrass 
over the center of rotation and bCome effective 
to yieldingly hold the dacter blgde in Sáid inop- 
m'ative position. 
0 When the priing segrriénts  I} gre out of con- 
tactWith the àdhesive pick-upròllS 
hesive contaifling hppe may be WithdrWn end- 
wise as a unit fróm the tructUr bY beîng slid 
along the supporting bgfs I1 towr-d the right 
as vfewed in Fig. 19. 
5 To facilltate hand!Lrfg of tire hopper, if is 
equipped With êndwise projecting tfandles I, 
I $4 and a supporting bracket 15.is rigidly mount- 
ed on the frame for supporting the weight Of the 
irmer end portion of the hopper as. if lêaYesthe 
50. rails I1, When the rioPper is fithdrawn t0 
position in whch its inner ënd tests on the 
bracket f35, itis sufficently accessible that an 
attendant can pick up the hoppêr bY thehandles 
at the opposie-ends of the hopper. 
5-5. To lock thehòpperin place, ifs side walts which 
embr'ace the supporting fans I are provided 
with notches |36 (Fig. 19) which receive pins 
|.7 Which project, from the respective fans ! . 
At tire opposite or outer end of the hopper, it 
60 is provided with a pivoted bolt and nut struc- 
ture 8 which COOlerates with a notched end 
portion f9 of one of the fans f- (see Figs. 19 
and la) te lock the hopper in place. 
To remove the hopper, the nut of the locking 
65 device is loosened so as to permit the eye bolt 
to slile freely out of the notched bar end i. 
As shown in Figs. 19 and la, the-adhesive- 
containing, hopper is arranged f.or the utilization 
of normaHy cold adhesive. In instances where 
70 heated adhesive is desired or, for example, ther- 
moplastc adhesive, the bars ! i are replaced by 
a heater p!ae f49 (Fig. 18) which contains elec- 
trical heating elements f'4f, I I of any suitable 
character. 
75 The printLug segments 2 are detchably 



mounted on the shaft by means of hub members 
42 which are split and provided with clamping 
screws 43 whereby these hubs and the printing 
segments carried thereby may readily be ad- 
justed fo various positions along the length of 
the shaft 4-. These hubs 42 support the print- 
ing segments '20 which have web portions t44 
provided with inner ends recessed as indicated 
ai  45 fo fit around a portion of the circumference 
of the shaft 
The webs 44 are also provided with arcuate 
slots 46 in their faces for receiving correspond- 
ingly formed, laterally projecting ribs on the 
hub members 42. The slotted portions of the 
webs 44 are further slotted as indicated at 
(Fig. 16) fo receive a fastening bolt 40 which 
is carried by the hub member 4. If will be 
seen that the web member 44 is circumferen- 
tialiy adjustable relative to the hub member 
and capable of being fixedly locked in the selected 
position of adjustment by means of the clamp- 
ing bolt  48. 
The printing surface of each printing unit 
preferably consists of a rubber or other suitable 
pad 49 which may be adhesively secured to 
suitable cylindrical face portions t S of the re- 
spective printing segments. Suitable clips 
are also preferably employed for anchoring the 
leading and trafling end portions of the printing 
,parts fo the segment 44. These printing pads 
49. are advantageously in the form of intaglio 
printing plates provided with a series of pockets 
,  which are adapted to pick up a supply 
of adhesive from the rollers  $ and to transfer 
such supply fo the box blank as the latter passes 
under the platen rolls 2. 
This intaglio printing rubber cushion is capable 
of yielding under pressure so that extremely 
curate adjustment of the printing surfaces fo the 
path of the box blanks is not required. However, 
by the employment of the intaglio form of print- 
ing segment substantialiy the entire measured 
amount of adhesive carried by the rinting pads 
wfll be applied to the box blank regardless of the 
amount of pressure between the printing seg- 
ments and the box blank, lurthermore, in the 
application of adhesive to box blanks the amount 
of adhesive applied is hot usually highly critical 
so that if is hot necessary fo provide for minute 
adjustment of the printing segment position rela- 
tive to the path of the box blanks. 
For supporting or backing up the box blanks 
during the adhesive applying operation, the plat- 
en rolls  are provided on a shaft 3 which is 
freely rotatably journalled in arms 54, 4 adja- 
cent the opposite sides of the main frame struc- 
ture. These _arms 4 are mounted on a cross 
shaft  5S which is journalled af its ends in bear- 
ings 56 that are carried by the main frame 
structure (see Figs. 5, 15, 16 and 19). 
One of the arms 4 is normally secured in 
fixed position on the shaft 5S by a set screw or 
other equivalent means. The other arm S4 
secured to said shaft 5 through the agency of 
an arm 7 which is pinned o the shaft  as 
indicated at 58 (Fig. 15), the free end of the 
arm 7 having a laterally projecting pin 
which pçojects through a hole in the arm 
A thumb screw 60 threaded through thè hub 
of the arm 54 is provided for locking the arm 
4 in assembled relation fo the arm 7 with 
the pin 58 projecting through the arm 54. By 
this arrangement the platen follet shaft 54 may 
be raised uniformly across the width of the ma- 
chine by lifting either arm 54. This facflitates 
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adjustment of the platen rolls fo an inoperative 
position when desired for cleaning or other pur- 
poses, and it also facilitates upwrd adjustment 
of said rolls to a position in which the printing 
5 segments cannot apply adhesive to the platen 
rolls in the event that there is no blank in place 
fo receive the adhesive. 
Coiled tension springs such as indicated at 
stretched between a suitable anchor on the main 
10 frame structure and a finger 6 carried by the 
arm 4 serves fo normally yieldingly urge the 
platen rollers fo move toward the printing seg- 
ments. Such movement of the platen rollers is, 
however, limited by means of a suitable stop 
15 screw or pin  6 which projects downwardly from 
a suitable lug or boss 64 formed integrally with 
the arm 4. Said stop pin 6 is adjustable in 
respect of the extent fo which if projects from the 
lug 64 to thereby permit adjustment of the 
20 extent .to which the platen rolls   may appïoach 
the printing segments. 
The platen rolls   are preferably made from a 
series of alternately arranged large and small 
discs clamped between collars 65, 6 on the 
25 shaft . The collars 16 are adapted fo be 
held in place by suitable set screws or the like, 
so that the position of the platen roll may readily 
be adjusted inwardly or outwardly along the 
length of the shaft t. 
30 When the length of the platen roll has fo be 
changed, the thumb screw 8 is loosened 
whereupon the arm |4 may be slid outward!y 
on the adjacent end portion of the shaft 
and thereby withdrawn from the end of the shaft 
35 5. The shaft  with its platen rolls may then 
be withdrawn endwise from the opposite arm ! g. 
Hence, the platen roll structure may very ex- 
peditiously be removed from the machine for 
changing of the platen rolls. In some instances 
40 it is advantageous fo equip the machine with a 
series of different platen roll shafts which may 
be substituted for one another instead of ad- 
justing or modifying the roll on a single shaft. 
Such substitution is facilitated by the described 
45 arrangement. 
For holding the platen roll structure in ele- 
vated or inoperative position, there is provided a 
lever 66 which is pivoted intermediate its ends 
as indicated at .67 on the frame 7. Stop pins 
0  68 projecting upwardly from the frame   7 serve 
fo determine the limits of movement of the lever 
66 about its pivot 
A spring 6 normally urges the lever to rock 
counterclockwise as viewed in Fig. 15» to cause 
 the inrer end portion of the lever to assume a 
position under the stop pin 6. When the lever 
assumes the dotted line position shown in Fig. 15, 
the stop pin 6 will corne fo rest on the lever 
so that the platen roll wfll accordingly be held 
60 on elevated position. The spring 6 normally 
urges the lever fo rock into engagement with the 
side of the stop pin 6 so that an attendant of 
the machine need only lift the platen rol]s 
slightly above their normal position whereupon 
.6 the lever will automatically move into operative 
position as indicated in dotted lines in Fig. 15. 
Referring again to Fig. 19, it will be observed 
that the height of the adhesive applying rolls 
  9 is determined by the height of the supporting 
70 bars . The position of these bars is deter- 
mined by adjustment of the posts  4 at one end 
up or down relative fo the frame  7. At the other 
end, the elevation may be determined by adjust- 
ment of the base structure  6 up or down rela- 
7 rive fo the supporting frame structure. Inas- 



13" 

599,008 

14. 

much as this vertically adjustable base 116 also 
carries the pinion 122 whereby the adhesive 
pick-up rolls 119 are rotated, it wi11 be seen that 
the operative relationship between the gear I.21 
and side pinion wi11 not be altered incident te 
raising or 1owering of the adjacent end 0f the 
adhesive hopper by the means described. 
Leveling of the adhesive container or, in othlr 
words, adjustment of the adhesive pick-up rolls 
119 inte proper operative relationship te the 
printing segments is accordingly readily accom- 
plished. 
Travel of the carton blanks through the ad- 
hesive applying zone is additionally controlled by 
a series of overlying guide rods I]0. These guide 
rods are supported from a sleeve I ] I on the shaft 
155, the sleeve being held against rotation by a 
suitable bracket and clamp arrangement carried 
by the main frame structureand indicated at I-]-2 
in Fig.5. 
Brackets H. are clamped in selected position 
on the sleeve I]1 by means of thumb screws 
and these brackets bave ears H5 which slidably 
receive posts I]6 which extend upwardly from 
the respective guide rods I]0. Downward move 
ment of the posts and guide rods is limited,by a 
suitable nut or stop collar I]] applied to the 
upper endof each post I]6, and acoil spring 
such as indicated at I]6 around each post I]6 
and between the ears I]5 and bosses formed on 
the rods I]0, serve te yieldingly urge the guide 
reds downwardly te the position determined by 
the collars 1 
The various operating elements thus far de 
scribed are driven by means of an electric moter 
179 (Figs. la and 3) through a belt 189 which 
engages a pulley 161 on a main shaft 182. This 
shaft 182 includes a suitable clutch structure 18 
which is manualty controlled by a hand lever 184. 
The -clutch controlled portion of the shaft 182 
carries sprocket wheels 15 and 196 and a pair 
of pulleys I] and 199. The pulley 18] acts 
through a V-belt t69 to drive the pulley |$9 of 
the vacuum pump.... 
The sprecket 166 operates through a chain 1,81 
fo drive a sprocket 192 on the shaft 19. of the. 
adhesive-applying mechanism (see Figs. 4 and 
19) to thereby effect rotation of the adhesve sup 
ply rolls 119. The sprocket 185 a-cts througha 
chain 194 to drive a sprecket 15 on a shaït 
(Fig. 4) which is uitably journaled in the ïrame 
structure of the.box forming section of the ma-. 
chine. The shaft 9 is also equipped with 
sprocket I] which drives a chain 1.99 and said 
chain is threaded arounda sprocket 199 o the 
shaft .2, a sprocket2@0 on the shaft5] of a con- 
veyor, and around a tensen adustingsprocket 
291. It will beseen that the chain 196 actutes 
the printing segments 2.6 and the ,cams 4-1 and 
-8 and also the conveyor chains 16. 
The idler sprocket 201 is carried by one en of 
lever 292 which îs pivoted intermediate ihs .endsas 
indicated at 20 in.a clamping block 4wli.ch 
mounted on the conveyor frame structure cross 
member 0! (sec Fig. 13). Said lever 22 hss 
hGndl e portien 5 for facilitatïng manual roek 
ing of the lever and cerresponding movement of 
the idler proeket 201 te take up or psy outthe 
driving .chain 1.6$. The working position Of the 
tensioning sprocket 20-I may be fixed by tïghten- 
ing the clamping block g4 on the pivot 
of the lever through the agency of the c!amping 
screw 206. 
When the conveyor structure is adjusted .lon- 
gitudinalty to adapt tte mechanism tohandIe dff- 

ferent sizes of -box blanks, if is advantageous %o 
lock;the chains :lBand the driving chain [96 in 
relativèIy flxed ]msition in order that the timing 
of..theboxbtank feeding.fingers 19 relative to the 
5 positiens .of the mandrels be maintained. For 
tha purposethere is provided a pair of clamp- 
ingarms ]8] pivotally mounted on a part of the 
conveyor frame structure and having free end 
porçions .ernbracing the conveyor shaft 59. A 
10 clamping-bolt and nut arrangement 296 is pro- 
vided for drawirïgthe clamping arms 28] tegether 
te grip and hold .the conveyor shaft 59 against 
rotation,-a suitable spring 209 being p rovided be- 
tween the arms'to normally urge the arms apart 
1 when the screw and nut structure is releasêd. 
When adjusnent is to be made of the longi- 
tudin'alposition of the feed.structure, the shaft 
Sis iniiallylocked against rotation whereupon 
the-feed Structure is moved as desired. The idler 
2o sprocket 281 is adjusted .to take .up or pay out 
whatever amount Of driving chain 199 is required 
by, çhe adustment ofthe position of the conveyor 
strucxre, the chain'material taken up or paid 
ouç'bëing.taken up or paid te that portion of the 
5 driving Chain structure which extends downward- 
iy and around the driving sprocket I]. It is 
found:tha asa-practical matter this arrangement 
avoids-aIeration of the timing of the feed chains 
18 retive to the other operating parts of the 
3o mechanism. 
From the foreguing explanation of the box 
blank feeding mechanism, itwill be seen that the 
feeding conveyor Structure is adjustable both in 
respect of the position of ifs delivery end from 
35 whichthe-bïnks are discharged fo the box form- 
ing mechanism, and ïn respect fo the spacing of 
the feed chains relative fo each other and in re- 
spect of the position of the various lengthwise ex- 
tenlin guides whereby ratio,us sizes of carton 
40 bIanks may be êffi¢iently handled. The principal 
adustments are effected by merely turning the 
shft/6| :and the adjustïng screw . Other of 
theparts/suchas the individual overlying guides 
HO, the position Of the chains, and the associated 
45 chaîn and box bIgnk guides ]5 and 69 are in- 
divîdually aduste-d without removing any parts 
fromthemachine. 
The conveyor structure delivers the blanks suc- 
cessively inte thepath of travel of the mandrels 
50 23, the position being determined by the stop 
members 2 Figs. 4, 3and 2) and by suitable 
sïde:guid-es orgauges 21 (Figs. 22, 23 and 
The tmingissuch that a arton blank is de- 
livered înte position at just about the tirne-the 
55 teading face of-amandrel 25 is immediately under 
the postion'of the box blank as represented in 
Fig. 4. However, the bIank is, at least, partially 
supported by extended end portions of the side 
guide eIements Ig4 "and 15 as represented in 
0 broken Iines inFig. 6, and in full lines in Fig'. 5. 
.Tl:eapproaching mandrel 2, moving upward- 
1.y, cornes iuto engagement with the central or 
bottem :forming panel 1 of the box blank and 
thereBy carrîes-the box blank upwardly. The side 
ô5 wall panels :of the box blank are thereby caused 
to înitially.engage breaker rolls or reds 211 which 
are associated withthe .respective side wall fold- 
ing rolls 7. The breaker'rods 211 are set slightly 
ouwgrly rèlgtive tethe iuner fces of the fold- 
ï0 ing rolI .. as shown in Fgs. 4, 24 and 
The mountLugof the breaker rods 211 and of 
the. foIding :rolls 7 is est shown in Figs. 5, 23, 24 
and 2. As there shown, the breaking rods 21 I 
are prov¢d ateach end, with a laterally extend-- 
75 ing :pin .or qeg 21.2 which is sldabte in an open- 
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ing bored in a boss 213 formed integrally with a 
hub 214. The hub 214 is secured fo the bearing 
boss 215 of an arm 216 which is supported on a 
normally fixed 'cross bar  l./. The arm  16 is d- 
jtbly secured fo the cross br 2 IT by me of 
 screw 218 which psses through  slot in the 
rm 2l$ nd is threded into the br 2IT. Ad- 
justing screws 219 re nchored git longi- 
tudinal movement in  br 220 whch is seced t 
ils ends fo the rms 2l$, nd sid screws re 
threded in the normHy flxed cross br 2[T so 
tht by urng the screws 219 the rms 216 nd 
the fo]ding roH ï my be usted crosswise oï 
the br 2l or trnsversey of the length oï the 
folder T. 
The foldin rolis  re jom'nled for free rota- 
tion n the bearing bosses 21 of the rms 216 
through the agency o snitble nt-fricton ber- 
ings s shown in Fig. 25, so tht the ïolding rolls 
re very fr]y rottble. 
e hubs 2l which crry the breker rods 2Il 
re provided with r 22l whch re slotted s 
dicted t 222, fo permit the psge of clmp- 
i screws 22 through the rms nd into ted- 
ed engagement with upstnding lug portio of 
the rms 2. By looseng the lock screws 
225, the breker rod 2 my be dusted bout 
the s of the mounting screws 22 which re 
substntially coxil with the roH , thereby per- 
mitfing selective setti of the normal posiGon 
of the breker rods 2 relative fo the sfces 
of the respective foldg roHs . 
Compression sprgs 22 bout the breker 
rod moting pins 2 2 se'e fo yieldingly urge 
ne breker rod fo i iermost poeition which 
is determined by heds on the outer ends oï the 
aid pi 212 s shown in g. 2. 
The breker rods  i i tke the til shock of 
inititing downwrd foldng of the sde wll 
pneis o the upwrdly movg box blnk bout 
the corners o the mndrel whch concide with 
the pre-ïormed fold les which seprte the 
side wll pneis 2 from the bottom pnel l. The 
box blnk trvels but a short OEstnce upwrdly 
after the side wll foldi is itted whereupon 
the foldLug rolls T engage the itilly folded side 
wall pneis fo comp]ete nd perfect the foldg 
thereof. 
The sde wll foldg roHs T re preferbly of  
fairly sort, resilient rubber c0tructon supported 
on metal shorts nd the rubber portions of these 
rolls are crowned as clear dicated in Figs. 5, 
25 and S0. By emp]oying crowned fo]ding rolls 
 as indicated, the central portions of side wall 
panels 2 are subjeced fo an inward bendg op- 
eration or overfoloEng (see Fgs. 26 and 27), the 
manels being so formed as fo permit this over- 
folding. 
This inward overfoldg of the side wall panels 
and parially counterac the ierent resiency 
of the box blank material so that when he box 
is complet and removed from the machine, 
said side walls will .asse a substantially saight 
vertical position as reprend  g. 33, insead 
of an objectioble ouardly bgg conoEtion 
which has heretofore been quite common in the 
products of most box forming machines. 
The rol  are suciently compressible that 
when the leading edge portion of the mandrel 
passes the r011, the rolls wfll yield fo the relatively 
rigid straht side tiare portions 2 of the re- 
spective mandrels . Hence, there  no im- 
pairment of the normal squareness or straigh- 
ness of the bottom corner of the box and the in- 
ward cvature pard to the side wall is caed 

fo be increased progressively from the bottom 
edges to the top edges thereof as will be apparent 
from an inspection of Fig. 27. 
The mandrels 3 embody the said side fiange 
5 portions 26 which converge from their leading 
to their trailin ends and join a cross plate 22./. 
The inside end walls 26 of the mandrel are sub- 
stantially perpendicuiar to the cross plate 2./ 
.and they extend from the plane of the leading 
10 edges of the side flange portions 26. for a dis- 
tance approximately equal fo or slightly greater 
than the depth of the box to be formed as in- 
dicated in Fig. 27. 
From the cross plate 22./ there also extends 
15 rearwardly a mounting bracket arm 229 which 
sis against the .cross bar  fo which it is suit- 
ably fastened as by bolts or otherwise. The 
cross bar 25 is secured :af ifs ends to the respec- 
tive chains 24 (see Fig. 22) and the ends-of said 
20 cross bar  are slidably mounted in slots pro- 
vided in normally stationary guide bars 239. The 
guide bars 23 serve fo guide the cross bars and 
the mandrels accurately through :a predetermined 
path of travel about which the various folding 
25 devices are assembled. 
The gide bars 30 On opposite sides of the 
machine are flxedly mounted on portions of the 
.frame structure through the agency of suitable 
brackets as indicated af 231 (Fig. 2) and these 
3o guide bars extend vertically a distance corre- 
sponding substantially to the length of the ver- 
tical travel of the mandrel-carrying bars 25 which 
are controlled by said guides. Both the upward 
and downward traveling reaches of the mandrel 
 conveyor structure are guided by slotted guide. 
bars 30 so that du_ring the vertical travel of the 
mandrels both upwardly and downwardly, they 
are maintained quite accurately within a pre- 
determined path of travel. During the arcuate 
0 portions of the travel of the mandrels around the 
upper and lower sprockets,, there is no necessity 
for any closely conflned travel of the mandrels 
and hence guiding tracks, such as the tracks 23, 
are preferably omitted although they may be 
 provided if desired. In this instance they .are 
omitted. 
As the mandrel and a box formation thereon 
emerges upwardly from between the cooperating 
pair of folding rolis ./, the Longues 3 aL the ends 
50 of the side walis 2 are folded inwardly across the 
ends of the mandrel by the tuckers 9 which are 
carriedby the rod 8. There are, of course, tuckers 
9 on opposite sides of the path of travel of the 
mandrels and they operate substantially simul- 
5 taneously so that all four tongues are folded in- 
wardly af about the same rime. This fo]din 
operation is effected with a very rapid movement 
just as the upper portion of the carton in forma- 
tion emerges from between the forming roll  
60 and immediately preceding engagement of the 
end wall flaps 4 with folding rolis | and  . 
The tuckers 9 and their respective supporting 
shafts Or rods 6 are carried in the lower ends of 
arms such as indicated af 232, which are secured 
C5 intermediate their ends on rock shafts 23 which 
are rockably mounted in brackets 234 that are 
fixedly mounted on the beforementioned cross 
bars 21"/ (see Figs. 23, 26 and 27). 
Cofled tension springs 2 stretched between 
70 an anchoring pin carried by the lower end of each 
ock arm 22 and an anchoring pin carried by 
a portion of the respective brackets 23 serve to 
normally, yieldingly retract the tuckers 9 îrom 
the tongue folding position shown in Figs, 26 and. 
75 27, to initial oi starting positions outwardly of 
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the path of travel of the mandrels as represented 
in Fig. 4. 
Inward r0cking movement of .the .tuckers 9 to 
effect folding is pneumatically effected by means 
of air motors, each consisting of a cylinder 236 
and a piston 237 movable in said cylinder, the 
piston 237 having a piston rod_235 which is con- 
nected by means of a suitable hook or clevis mem- 
ber 239 and cross pin 246 to the arm 232. The 
piston 237 is actuated by compressed air emanat- 
ing from a compressor 24| (Figs. 3 and 7) which 
is driven from the clutch controlled portion of 
the shaït |$2 through the agency of a.bëlt.242 
which engages the driving pulley |68 on said 
clutch controlled portion of the shaft |8.2 and a 
similar pulley on the driving shaft of the com- 
pressor. The compressor is connectedby.means 
of a pipe line 243 to a pressure tank 244 and a 
valve 26 through which compressed air is deliv- 
ered by means of flexible conduits .-46 and 
to the air cylinders 236 on opposite sides.of the 
path oï travel of the mandrels. 
The valve 246 is automatically actuated to 
periodically pass compressed air into the respec- 
tive air cylinders 236 and then relieve the com- 
pressed air ïrom said cylinders, the valve being 
of a well-knovn 3-way type having a venting port 
connected to one oï its passageways. The valve 
246 is conolled by a continuously rotating cam 
248 (Figs. 1, 4,  and 21) which is suitably jour- 
naled for rotation in a bearing secured to. a por- 
tion of the frame structure |7. 
The cam is driven by means of a suitable chain 
drive 219 from the upper shaft 26 of the man- 
drel-carrying conveyor. Said cana 2 acts 
against a pivoted valve arm 268 to openand close 
the valve in properly timed relation to the oeavel 
of the mandrels as already indicated. While the 
permissible extent of movementof the :piston 
within the cylinder.236 limits the rocking move- 
ment of the tuckers , it is preferred that the 
inward folding movement be checked by means of 
a suitable rubber or other cushion stops 26| po- 
sitioned for engagement by finger extensions.262 
of the rock arms 22. Such cushion stops 26 | may 
advantageously be carried bY. cups or. thel like-26.3, 
which are horizontally adj.ustably mounted .as 
best indicated in Fig. 26, in .cross .members 
carried by the upper "erds of .the brackets 
Adjustment of the cushion stops 6 | inwardly, or 
outwardly provides a convenient means for ad- 
justing the limit of inward or folding movement 
of the tuckers 9. 
The tuckers 9 may be temporarily held in their 
inward position as shown in Fig.26,. to. cause the 
respectively adjacent corners of.the box to .oeavel 
across said tuckers, thereby to éffect sharpfold- 
ing of the tongues on the cornerfold lines pro- 
vided in the blank. For most boxes it is not nec- 
essary to employ this creasing or ironing action 
of the tuckers but it is avaflable in this appara- 
tus merely by appropriately forming or adjusting 
the cam 
As the mandrel with a box thereon, passes be- 
tween and emerges from'the zone of operation 
of the tuckers 9, the end wall. panels 1, 1 come 
into engagement with and are folded downwardly 
by the end folding rolls I6 and || (Figs. 26 and 
27). There .are, of course,, end folding rolls |.6 
and  | adjacent the opposite .ends Of the travel- 
ing mandrels (see Figs. 6 and 20), the rolls | 6 .and 
|| at each end being coaxially aligned but sepa- 
rated from each other (Figs. 6_and27)..to permit 
the passage of the .mandrCcarrying .bars 
These end folding rolls ! 6 and | | at-the opposite 
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ends of the mandrel serve to fold said end panels 
1 downwardly into face to face engagement with 
the previously inturned tongues 3 whereby the 
adhesive areas 6 on said end wall panels corne 
5 into engagement with the said tongues to adhe- 
sively bond the end panels and tongues and the 
box.in its entirety in set-up condition. 
It is desirable that the side and end wall panels 
be supported in their folded position for at least 
10 a short rime period in order to permit the ad- 
hesive material to set while the box parts are in 
their desired box condition. For this purpose 
there are provided i.] vertical alignment with the 
rolis 10, a sertes of pressure rolls 10a and a pair 
1 of pressure rolls 0b; similarly, in vertical align- 
ment with the folding rolls I I, there are provided 
a sertes of pressure rolls I I and a pair of pres- 
sure rolls I Ib. The sers of rol]s comprising the 
rolls I and I are rotatably mounted in U- 
0 shaped brackets 25 and the sers of rolls com- 
prising the rolls II and lc are similarly rotat- 
ably mounted in U-shaped brackets 256 (see Figs. 
6 and 22). 
The brackets 255 are provided with laterally 
5 extending ears 25 (Figs. lb, 20 and 26) which 
are secured to brackets or arms 266b which de- 
pend from elongated hubs or sleeves.265c that are 
slidably mounted on a cross shaft 267 (Fig. 20). 
The roll pair l 0h are provided with outwardly 
80 extending spindles or shafts 16c which are suit- 
ably journaled in bearings provided in arm or 
bracket elements 2 which are integral with 
and extend upwardly from as indicated in said 
hubs 26c (see Figs. 20 and 26). 
85 The U-shaped brackets 256 are similarly pro- 
vided with attachment flanges 266 (Figs. lb, 22 
and 27) and these are bolted respectively to arm 
or flange elements 26b which are formed inte- 
grally with elongated hubs 266c (Figs. 21, 2ï and 
0 28) that are slidably nounted on a cross shaft -. 
.8 (Figs. 2ï and 28). The pairs of rolls I lb are 
supported in bracket portions 256 which are in- 
teral with and extend upwardly from the hubs 
or sleeves.266c (se Figs. 6, 21, 2ï and 28) said 
45 rollers  lb being supported on spindles or shafts 
| c (iig. 6) which are suitably, mounted in open- 
ings in said.bracket portions 
:It will be seen that the vertically aligned sers 
of rolis |, }a and b and the vertically aligned 
0 sers of rolls |!, a and ||b are respectively 
mounted as units for unitarF adjustment inward- 
ly and outwardly on the cross shafts 27 and 
respectively, whereby these roll sers are adjust- 
5..able to various positions for forming boxes of 
 differerit sizes. 
The position oî these sets of rolls 0 and.|| 
controlled by screw shaf s 2  9 and 2   respective- 
ty (see Figs. 20 a-nd 21). These screwshafts 
60 and-26 are.each-provided with right .and left- 
hand threads at their opposite ends, s.uch threads 
engaging correÇpondingly threaded openings in 
nuts 26-and -e which are secured to the re- 
spective.brackets.26b and 266b. Rotation of the 
65 screws'259 and  will accordingly..adjust said 
brackets and th roll sers carried thereby, 
wardly or outwardly as desired. 
To flrmly ho]d the sleeves 26c and the. Parts 
attachd theretö against rocking on the Shaft  8, 
70 lugs 266] (Fig. 21) .are rigidly attached to.the 
upper porbions 2d as. by bolf, s .2:6g, the said 
lugs being bored and slidably mou/]ted on the 
.shft:2. The upper end portions.of saïd lugsare 
.split .and pr0vided with clamping ..b01ts 
75 whereby the hanger bracket may be adjusted 
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lengthwise of the shaft 26 and clsmped in any 
desired operative position. 
Whfle the follet sets 6 and   are holding the 
end walls in folded position, the side walls are 
held in folded position by means of vertically dis- 
posed pressure plates 28 and 262 respectively 
(Figs. 26 and 27). These plates are supported 
near their lower ends by means of pins or rods 
263 which are fixedly attached to the respective 
plates 2'6 and 262 and project outwardly there- 
from, these projecting rods being slidably mount- 
ed in suitably bored bosses 264 formed in the 
respective brackets 234 (see also Fig. 20). 
Coiled compression springs 255 disposed around 
said rods 26S between shoulders or flanged on 
said rods and the adjacent ends of said mounting 
bosses 2G4 serve to yieldingly urge the plates in- 
wardly toward the path of travel of the mandrels 
to the extent permitted by the headed outer ends 
of said pins 263 as best shown in Fig. 27. The 
lower end portions of these pressure plates 
and 262 are closely adjacent the folding rolls 1 so 
that they receive the box immediately upon 
emergence thereof from between said rolls. Un- 
der this circumstance it is not necessary to tiare 
the receiving end portions of said pressure plates 
although this may be done if desired. 
The said pressure plates are similarly yielding- 
ly supported near their upper ends by means of 
outwardly extending rods 266 which are rigid with 
the respective pressure plates and slidable in 
bular members 261. Coiled compression springs 
2S between the ends of said tubular members 
261 and shoulders or flanges on the rods 266 serve 
to yieldingly urge the pressure plates inwardly 
against the boxes passing between said plates. 
The tubular members 261 are axially, adjustably 
mounted in bearing brackets 269 and 215 respec- 
tively, the bracket 269 extending upwardly from 
the ,before-mentioned cross shaft or rod 251, and 
the bracket 215 depending from the cross shaft 
26 (see Figs. 20, 21, 26 and.27) .- 
The brackets 269 and 215 are each provided 
with a pair of openings which slidably receive a 
pair of said tubular members 261, and clamping 
bars 21 are provided for locking the respective 
tubular members in the desired adjusted posi- 
tion. Clamping screws 212 are provided for 
tightening the clamping bars 21 against the 
tubes 261. The pressure plates 26 and 2G2 áre, 
in effect, floatingly mounted so that they may 
follow any slight deviations in ihe path of travel 
of the respectively engaged side walls of the boxes. 
In order to attain an extended rime period 
during which the adhesively united end walls 
and tongues are supported in ïace to face engage- 
ment, the holding effect of the roll sers  i) and 
is continued during the arcuate travel of the 
bosses from the ascending reach of the mandrel- 
carrying conveyor to the descending reach there- 
of. Such holding means comprises, in this in- 
stance, substantially semi-circular inner and 
outer end holding plates 213 and 214, respectively, 
adjacent the path of travel of the opposite ends 
of the mandrels. The inner holding plates 213 
are supported by means of a plurality of outward- 
ly projecting headed pins 215 vhich are rigid 
with the respective plates 273 and slidable in 
openings provided in upwardly and laterally ex- 
tending armilike extensions 216 of aforesaid up- 
per bracket portions 256g (see Figs. lb. and 21). 
The outer holding plates 214 are sirnflarly sup- 
ported by means of outwardly extending headed 
pins 211 which are rigid with the respective 
plates and slidably mounted in approximately 
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arched brackets 218 which are rigidly secured to 
ears 219 which project upwardly from the pres- 
sure follet carrying brackets 255c/, and-to ears 
2G0 which are integral with and extend upwardly 
5 ïrom sleeves 28 which are slidably mounted on 
a cross shaft 282 (see Figs. 2 and 6) which, like 
the shaft 251, is mounted in suitable operñngs in 
the frame structure 1. A screw shaft 23 having 
right-hand and left-hand threaded portions te- 
l0 spectively, engaging correspondingly tapped 
openings in the brackets 29 or nuts attached 
thereto is rotatable to effect inward and outward 
adjustment of said brackets 28G and sleeves 28 
along the shaft 2S2, the pressure plate 274 being 
15 also thereby adjusted. Suitable compression 
springs 284 (Fig. 21) are provided on the. pins 
215 and 211, to yieldingly urge said pressure 
plates inwardly or toward the path of travel of 
the mandrels and boxes formed thereon. 
20 leferring now to Fig. lb, it will be seen that 
the screw shafts 259, 265 and 283 are respectively 
povided with sprocket wheels 285, 286 and 281 
for engagement by an endless chain 2SG whereb_y 
rotation of any one of the screw shafts will be 
2 imparted to each of the other of said screw shafts, 
thereby to effect simultaneous and uniform ad- 
justment of the parts which are effected by said 
screw shafts as already explained. 
The screw shaft 265 is, in this instance, pro- 
30 vided with a squared end portion 260a (Fig. 21) 
whereby a wrench or hand wheel may be applied 
to that shaft for manually turning the same 
when it is desired to adjust the positions of the 
related parts. As shown in Fig. lb the chain i8 
35 is also guided around an idler sprocket 289, this 
being primarily for the purpose of dodging the 
chain out of the way of certain other parts in 
the structure which wfll presently be described. 
The idler sprocket 289 may, however, be adjust- 
4O ably mounted on the frame structure so as to 
permit adjustment of the tautness of the chain 
288, thereby to provide some control against ex- 
cessive lost motion in the chain drive transmis- 
sion between the said screw shafts. 
45 As a mandrel carries s, formed box from the 
 discharge end of the semi-circular upper loop- 
end pressure plates 273 and 214, the glued ends 
of the box are subjected fo the further pressure 
of pairs of pressure rolls 295 and 29 (seeFigs. 
50 4 and 6). The pairs of rolls 295 are provided 
with extended pivot shafts such as indicated at 
292 (Fig. 27) and these shafts are suitably 
mounted in the brackets 255g. The outer roll 
pairs 29 are sirnilarly rotatably supported by 
55 shafts mounted in bracket portions 284 which 
depend from said sleeves 28 (Figs. 4 and 6). 
Extending downwardly from the lowermost of 
the rolls 295 and 29 are pairs of guide plates 
293 and 294 (Figs. 4 and 22) which continue 
6O the holding effect of the preceding pressure plates 
and rolls while the box is stripped from the de- 
scending mandrel. The pressure plates 293 are 
supported by attachment either directly or 
through other parts to the transvêrsely adust- 
65 ably mounted bracket parts 256b, (see Figs. 22 
and 28) and the pressure plates 294 are supported 
by attachment either directly Or through other 
parts to the transversely adjustably mounted 
brackets 284. The holding plates 293 and 294 
7O are spaced from each other to permit passage of 
the mandrel-carrying bars 25 between such 
plates, this being also true of the pressure roll 
ps/rs 290 and 291 and of the inner and outer 
arcuate pressure plates 213 and 274. 
75 For stripping the boxes from the mandrels 



during their descent between the .0pposed pr-es- 
sure plate pairs 293 and 294, theke are pro?ided 
pairs of endless chains 295 nd .9$ wllïch are 
provided with box stripping .menlbers 291 and 
298 respectively. These stripping members are 
of three-fingered form, :the /flngers extending 
tlrough slots 299 and 360 reSpectively, in said 
pressure plates 293 and .294. The inner ends of 
the stripping fingers are oterative %oengage the 
then upper free edges of the boxes on the man- 10 
drels and said chains 295 and 296 are propelled 
at a higher speed than the travel of the mandrel 
so that said fingers will push the box off the 
mandrel while the mandrel continues its normal 
rate of travel. The end walls ofthe mandrel are 15 
preferably notched as indicted at 36 to receive 
the stripping fingers so that adequate-engage- 
ment between the stripping fingers nd box edges 
may be assured. 
The stripping chains 
and lower sprockets 362 and 363 respectively. 
The upper sprockes 302 are monted on shafts 
304 whicl] are ournaled in sïzitable bearing 
bosses 36 which areformed integral With bracket 
plates 8 which are suitablybolted or otherwise 
secured to the transversely adjustable brackets 
26. The lower sprockets 303 are simflarly ro- 
tatably mounted in bearing elements 30 which 
are vertically adjustablyslidably mounted on said 
bracket plates 306 so that the tautness of the 30 
chains 29 may be readily adjusted aS required. 
To facilitate adjustment of the lower sprOckets 
363, adusting screws 38 are threaded'thróugh 
lugs 389 on the bracket plates 306, thesescrews 
engaging end portions of said bearing brackets 35 
36 to urge the saine away from the bearing 
bosses 365 in which the upper sprockets 302 are 
mounted for rotation. Suitablelocking screws are 
provided as shown in Fig. 28 passïng through the 
bearing members 
30 for locking said lower bearing members in 
selected position of adjustment. 
The outer chain pairs 296 are sirnilarly sup- 
ported by upper and lower sprockets 
respectively (Figs. 1, 2 and 
sprockets 30 being supported in bearing bosses 
3  2 formed integrally with. or suitably attached to 
the transversely adjustablebracket members284. 
The lower sprockets 3 .are.suppoted through 
the agency of bearing brakets 313 which are the  50 
counterpart of the brackets 36 (Fig. 28) and ver- 
tically adjustably mounted on depending bracket- 
like extension portions 3  4 (Figs. 1 and 2) of the 
upper bearing bracket members 32. The upper 
sprockets 
ping chains bave their, mountin-g shafts extended 
and respectively provided with pairs of-bevel gears " 
,  5 and    (Fig. 22) which respectively mesh 
with complementary bevel gear pairs 3 
The bevel gear pair 3 is non-rotatably butlon-. 60 
gitudinally slidably mounted on a cross shaft 3 
which is jotrnaled in .suitable bearings carried 
by the transversely adustable bracket plates 306. 
Similarly, the bevel gears 3  8are non-rotatably 
but longitudinally adjustably slidably mounted on 
a transverse shaft32@ .which is jounaIed for ro- 
tation in suitable bearings carried by'the trans- 
versely adjustable elements 254. The-shafts 3 
and 320 are anchored against longitudinal raove- 
ment relative to the main frame structure by be- 70 
ing passed througheye bo]ts 32 depending from 
a part . of the frame structure-(-sée.Figs. 2 and 
22), suitable anchoring nuçsor collrs 1322:being 
 provided on the reslective slas 'on .oppósite 
sides- of. said eye .bolts. The Shafts 

are continuously driven af the requixed spel:by 
means of a chain 323 which engages sprockets 
324 on the shafts 319 and 320, and a sprocket 
325 on the driven shaft 196 (see Figs. 2 and 22). 
As indicated in Fig. 4, the carton or box stripped 
from a mandrel 23 drops downwardly and is re- 
ceived on the.discharge conveyor 25 Which car- 
ries the finished box to whatever receiving means 
may be provided for that purpose. 
The box forming section of the described ap- 
paratus, like the òlank conveying section, is read- 
ily adjustable to-form boxes of a considerable 
range of sizes. To change the box forming-sec- 
tion to produce a different size, the mandrels 
are first replaced with another set of mandrels 
of the desired size, this being readily .accora- 
plished by detaching the mandrels-from tle man- 
drel-carrying bars.25. As indicated in Fig. 2, this 
is accomplished by removing a single bolt 326 
whereupon the mandrel may be withdrawn from a 
pair of dowel pins 327 which are carried bythe 
carrier bar 25 and which pass through openins 
provided for.that purpose in the mandrel mount- 
ing arm 229 to prevent rocking of the mandrel 
about the axis of the bolt 326. Mandrels of other 
sizes are, of- course, appropriately drilled to fit the 
dowel pins 327 anal to receive the attachment bolt 
326. 
"vVith the mandrels replaced, and assuming that 
a smaller mandrel has been substituted, thescrew 
shaft 296 is turned by means of a wrench or hnd 
wheel applied to the squared end 20« of the 
screw shaft, lotation of this shaft is trans- 
mitted to thescrew shafts 29 and 283 by means 
of the chain 29.9 and sprockets on the said shafts 
(see Fig. lb) so .that the three shafts 
and 283 are simultaneously rotatedin the sanie 
direction. These shafts are, of course, of like 
construction and each of these shafts-has right 
and left-hand threading which engages threaded 
portions of the structures which carry the end 
wall folding rolls and pressure plates and the 
chain devices which strip the boxes from the 
mandrels. These parts are, of course, slidably 
supported on the stationary cross shafts 
and 282, and onthe cross-shaft 26 on whichthe 
mandrel conveying chains are supported. 
During such adjustment of the end wall en- 
gaging devices, the bevel gears 3 and 3|8 slide 
on the shafts-3|9 and 32@ to whiCh they are 
splined as indicated in Fig. 22. The intermeshing 
bevel gears -3 | 5 and 3   and the intermeshing 
bevel gears 3 |  and 3 | 8 maintaintheir diving 
engagement during this adjustment, suitàble pro- 
vision being ruade as indicated in Fig. 22 to 
cause the gears |? and 318 to f011ow the gears 
3  5 and 3  $ respectively. 
In connection with this adjustment of the end 
wall folding and pressure devices toward and 
from each other, the tuckers 9 are. also adjusted 
toward or from each other.as required. The 
tuckers are individually adjusted. Es.ch tucker 
member 9 is in the form of a rhin metal plate 
which is secured to a mounting block 339 (see 
Figs. 23 and 27), the said mounting block being 
split and provided with a clarnping screw 
whereby the block 339 may.be releasably locked 
in selected position on the tucker bar 5. To: ad- 
ust the tuckers, the locking-screws 349 .are 
loosened and the mounting blocks 3'39-slid along 
.the shaft to the desired position and the screws 
again tightened. Incident tothis adjustability 
ofthe tuckers lengthwise of the carjing.rods 
. the tuckers may also be adjusted cirlimferentiàl- 
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- ly of the rods if desired. In Fig. 23, the tuckers 
are shown in ïull lines-at their outermost posi- 
tions, and in broken lines at inwardly adjusted 
positions.. 
Incident to changes in the setting of the end 
wall folders and pressure plates, it may also be 
desirable to adjust the positions of the side guides 
21{}. These side guides are carried by split 
mounting blocks 34 (see Figs. 23 and 27) which 
are adjustably mounted on a cross rod 342, the 
latter being supported by hangers 343 which de- 
pend from the ends of the cross bars 27 (see 
also Fig. 21). By releasing the clamping blocks 
34 the side guides 2 I{} may, of course, be adjust- 
ed toward or from each other along the support- 
ing rod 342. 
The sops 22 are also mounted on the cross 
rod 342 so as to be adjustable toward and from 
each other or crosswise of the machine, so as to 
be adapted to engage selected portions of the 
leading edges of the box blanks as they are deliv- 
ered ino forrning position in the machine. As 
shown in Figs. 23 and 27, said stop members 22 
are secured to sliders 344 which slidably fit 
elongated track members 345. These track 
members 345 extend lengthwise of the direction 
of travel of the box blanks during their delivery 
to the forming section of the machine, and said 
tracks are secured to suitable clamping blocks 
348 which are adjustably secured o the said cross 
rod 342. By releasing the clamping blocks 348 
said blocks and the stops carried thereby may be 
adjusted to the desired positions along the length 
of the supporting rod 342 and there locked. Simi- 
larly, the sliders 344 may be adjusted along the 
lengths of the tracks 3'5 to adjust the positions 
of the stops 22 at the desired distance from the 
path of travel of the mandrel. Suitable set screws 
indicated at 347, are provided for locking the slid- 
ers in the desired position along the tracks 345. 
The mandrel conveying chains remain in rela- 
tively fixed position since they are in effect, in- 
tercormected by the mandrel carrying bars 25 
which are not changed. Since the maldrel car- 
rying bars 25 are not changed, it will be under- 
stood that the vertical track members 23{} which 
guide said bars during their vertical travel are 
hot changed but are fixedly mounted on conven- 
iently accessible parts of the frame 7 either di- 
rectly or through the agency of suitable brackets 
for that purpose as shown in Fig. 2. 
In addition to adjusting the end wall folding 
roll sers and pressure plates toward each other, 
the side wall folders comprising the breaker rods 
2'  and folding rolls 7 and the side wall pressure 
plates 261 and 262 (Figs. 26 and 27), are adjust- 
ed toward or from each other to fit the changed 
mandrels. 
As already explained, the side wall breaker rods 
2  and folding rolls 7 together with the tongue 
tucking members 9, are mounted on cross rods 2  7 
(see .Figs. 5, 22, 26 and 27). These cross bars 
27 are secured at their ends to endwise extend- 
ing brackets 328,328 which bave bored and tapped 
end bosses 329 threadediy engaging right and left- 
hand threaded portions of longitudinally extend- 
ing screw shafts 33{}, 33{}. These screw shafts 
33{} are journaled for rotation in suitable eye 
bolt bearings 331 and 332 at the opposite ends of 
the screws, and said screws are locked against 
endwise shifting by suitable collars or nuts se- 
cured to the screw shafts outside of the respec- 
tive bearings 331 and 332. The screw shafts 
33{}, 33{} are extended endwise to the delivery end 
of the machine by extension rods 333 which are 
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 suitably coupled to the screw shafts and rotat- 
ably supported at their opposite ends by means 
of eye bolt bearings such as indicated at 334 
(Figs. 22 and lb). 
5 The shaft extensions 333 are interconnected by 
means of an endless chain 335 which engages 
sprockets 335 secured to said shaft extensions 
so that rotation of one of the shaft extensions 
will be transmitted fo the other to the end that 
10 both of the screw shafts 33{} will be simultaneous- 
ly rotated. One of the screw shaft extensions is 
provided with a squared end portion 333a for the 
application of a wrench or hand wheel whereby 
the screw shafts 33{} may be rotated to cotte- 
]5 spondingly adjust the brackets 328 and the sup- 
porting bars 27 toward or from each other, 
whereby said side wall breaker rods, folding rolls 
and said tongue tuckers will be adjusted toward 
and from each other. In Figs. 5, 22, 26 and 27, 
20 the folding rolls 7 and associated parts are shown 
in nearly their maximum spread position for 
forming a box of the largest size the machine 
is designed to handle. From the fllustrated posi- 
tion, adjustment of said folding rolls 7 is mainly 
25 toward each other to position for forming small- 
er or narrower boxes. Small adjustments of the 
folding rolls 7 of course, ruade by adjusting the 
arms 216 crosswise of the supporting bars 217 in 
the manner already explained. 
30 To lock the screw shafts 33{} in adjusted po- 
sition, there are provided clamp locks comprising 
split bearing members 337 which extend upward- 
ly from a suitable supporting bracket carried by 
the frame structure [7 (see Figs. 5 and 23), these 
35 split bearings being adapted to be clamped tight 
on the shafts 33{} by means of clamping screws 
338. 
In connecting with adjustment of the side wall 
folding rolls ] toward or from each other, the 
40 lower end portions of the pressure plates 26 
and 262 (see Figs. 26 and 27) are correspond- 
ingly adjusted toward or ïrom each other since 
said lower portions are connected to the brackets 
234 which are mounted on the cross bars 217. 
45 The upper end portions of said pressure plates 
26 and 262 are manually adjusted inwardly or 
outwardiy by loosening the locking screws 272 
and manually adjusting the guides 267 inwardly 
or outwardly as required. As shown in Figs. 26 
50 and 27, the pressure plates are located very 
nearly at their extreme outer positions so that 
but little ïurther outward adjustment is possible 
from the position shown. From the setting 
shown, the pressure plates 261 and 262 are ad- 
55 Justable toward each other to the extent of the 
lengths of the portions of the guide tubes 267 
which project outwardly beyond the respective 
supporting members 269 and 2]{}. However, in 
the event that the end folding rolls {} and  I are 
60 also to be adjusted toward each other to fold 
smaller boxes, the pressure plates 26 and 262 
may be readfly removed and replaced by narrower 
plates which will fit between the opposed sers of 
folding rolls {} and I  (see Fig. 6). To that end, 
65 the outer ends of the members 263 and 267 are 
provided with suitable wrench receivin.g sockets 
-whereby said members 263 and 267 may be un- 
screwed to permit removal of the plates 26 and 
-262 and replacement thereof as aforesaid. 
70 On the descending side of the mandrel struc- 
ture there are no parts which engage the side 
walls of the boxes. The stripper chains are so 
 located that the stripping fmgers 3{}  engage cen- 
tral portions of the respective end walls and are 
75 thereby operative in the position shown for a very 
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wide range of box Sizes. In some instances, for 
making exceptionally narrow boxes, stripping 
may be effected by engagement of only the inner- 
most fingers of the strippers with the end walls 
of the boxes, the other flngers remaining idle. 
By reference to ligs. 2 and 21, it wfll be seen 
that the chains 24 of the mandrel carrying struc- 
ture are guided by sprockets 348 which are rotat- 
ably mounted on the upper shaft 2U, suitable col- 
Iars secured to the shaft being provided for main- 
taining the sprockets in proper position on the 
said shaft. Sprockets 349 are rigidly secured to 
the lower shaft 27 so that rotation imparted to 
said lower shaft 27 will drive ,both of the mandrel 
conveyor chains. The mandrel conveyor chains 
are driven by means of a chain 359 (sec lïgs, lb 
and 2) which engages a driving sprocket 35! on 
the driven shaft IgU and a sprocket 32 on the 
shaft 27. An idler sprocket 33 is provided for 
controlling the tautness of the chain 3, said 
idler being supported by an arm 34 which is 
mounted for adjustment by a pivot 35 suitably 
supported on a bracket part of the frame struc- 
ture and. adapted fo be locked in adjusted posi- 
tion by suitable clamping or set screw means. 
From the foregoing explanation, it will be seen 
that. the described ,box forming machine is very 
flexible, in. respéct of the range of box sizes which 
may be produced on the .machine, and that 
changing of the Structure fo produce different 
sizes, of boxes- may be very expeditiously effected. 
A compeent mechanic cn effect necessary ad- 
jUstments to change the machine from the pro- 
dUctïo- of .one s.e of box to another size in 
marrer of' about 20 minutes. This is advan- 
tageous especially for manufacturers who produce 
wrious tyles of merchandise in u single line 
equipment, and: who also package such merchan- 
dïse in various, sizes of cartons .or boxes. 
For example, manufacturers of candy bars and 
similex packages trequently aOjust the size of the 
bars being Produced in accordance with the cost 
of production of the bar so as to permit the sale 
of the product at a flxed price notwithstanding 
airly substanial changes in the cost of produc- 
tion. For manufacturers who follow that prac- 
ice, the described packaging machine is highiy 
adVantageous because of the facflity with which 
t may be adjusted to the forming of various sizea 
ofboxes: 
The aPparatus is als0 highly advantageous be- 
cause it i a continuous motion type of mech- 
anism Capable- of operating at speeds to produce 
boxes at rates varying from around 30 or less per 
minute up fo more than 100 per minute. Adjust- 
ment of-he speed of operati0n is facilitated in the 
describeff mechanism by mounting the driving 
m0tor I]9  on a pair o triangular platform form- 
ing. brackets. U which áre pivotally mounted at 
their lowe ends as indicated at 3.7, on the sup- 
porting frame structure. These platf.orm mem- 
bers bave upwardly extending arm portions 
and. the upper ends of these arm extensions are 
interconnected, by means of a roller 
This. roller 59 has a. threaded opening extend- 
ing herethi;ough-and said opening is engaged: by 
s screw 3U-which is rotatably supported but 
auchor, ed against axial movemen in a. suitable 
bearing  and said screw is provided with a 
hai]d wheel 32 whereby if may eonveniently be 
rotated. Rotation of the screw 3U} serres to rock 
the p!a-tï0rm mem'bers-3'U' about the axis of the 
pivots. -' thereby fo more the motor IS toward 
r fnom: the axis of the main drive shft 
The: belt -3" is driven by engagement With. an 

26 
automatically variable dïameter pulley 3US which 
is mounted on he shaft of the driving member 
" 7 so that adjustment of the motor toward or 
ïrom the axis of the drive shaft ! 62 automatically 
5 results in udjustment of the effective diameter of 
said pulley U3 and corresponding ad]ustment oî 
the speed at which the main drive Shaft |62 is 
diven. The pulley U3 is of ,well-known con- 
struction and is commercially available wherefor 
10 the details thereof are hot shown,. 
Because the end wall structures of the boxes 
are held under pressure during the verticaI 
ward travel, of the mandrels during the arcuate 
travel thereof about the axis of the upper shaft 
15 2, ample rime is provided for setting of the 
adhesive. To accelerate setting of certain tyPes 
of adhesive, the pressure plates or the pressure 
rollers which engage the end walls, or both of 
them, may be heated by means of electrical heat- 
0 ing coils or otherwise, and for the purpose, of ac- 
celerating the setting oî thermoplastiC, adhesives 
these plates may be air, water or otherwise glued. 
However, for most purposes, temperature treat- 
ment of the pressure devices is hOt required. 
25 By employing the pneumatic means 23U for ac- 
tuating the tuckers and the. flexible hoses 247 for 
connecting such actuating means to th'e control 
valves, adjustment of tucker devices inwardly or 
outwardly muy be effected without regard fo con- 
3o nections for actuating ss2d tuckers. I-Ience, sim- 
plification is attained in this respect by the use 
of pneumatic mechanism instead of mechanical 
linkage. 
Referring now to Figs. 34 fo 43 of the draw- 
35 ings, there is illustrated a modifled form of box 
and a modification of the apparatus already de- 
scribed fo adapt the-saine to production of the 
box of Figs. 34 to 36. 
The box shown in Fig. 36 comprises, a b0ttom 
40 panel 3U4 and two-ply side and end Walls as dis- 
tinguished from the, single ply side and:e end walls 
of the carton structure shown in Fig. 33. The 
modified carton, also has a two-ply lid formed in- 
tegrally witlï one of the side walls. 
As shown in Fig. 34 the bottom panel" U4 is 
45 provided with endwise extending panels 3U and 
3 on its opposite ends: The end-panels SUU are 
adapted fo be folded over the adjacent end panels 
3 to form two-ply end walls for the container 
of Fig. 36. One of the side walls is formed from 
5O side wall païaels 3U7 and 3UU, the latter being re- 
ïolded into face to face relation 
and adhesively united thereto and- the two paels 
3S7 and 351] being foldable to wa11. ïorming rela- 
tion fo the bottom panel. 3U4. rom the opposite 
55 side er the bottom panel 34 there extend, lnels 
359, 3}, 37| and 372, the panels 37-{} and 3-7| be- 
ing of like size as are also the.panels.SUg-and 
These panels are integral with the bottom panel 
34 and are ïolded into the face fo face relation 
60 shown in ig. 34 so that when the side. wall panel 
pair 39 and 3 is ïolded upwardly from the bot- 
tom panel 3U4, such side wall panel pair will ïorm 
a two-ply side or back wall from which the lid 
panels 37} and 37 | extend upwardly. 
65 Tongues 3ï3 extend endwise rom the oppo- 
site ends of the outer plies 357 and 3:U9 of the 
front and back side of walls respectively. 
The box blank is preferably supplied by the 
manufacturer of the blanks in the form illus- 
70 trted in _i.g. 34, that is to say, with the front 
wall panel ply 3UU- ïolded over and united fo the 
inside of the outer ply 3U and with the lid' and 
back wall inner plies 37 and 372 foldedover the 
inside of the lid and back wall outer plies 37{} and 
75 G9 respectively. 
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For certain purposes, hOt necessary to consider 
here, if is preferable that the inner ply 3./2 of the 
back wall panel be left unattached fo the face 
of the outer ply 368 of the back wall. The inner 
ply 3./! of the lid is, however, preferably ad- 
hesively united in face fo face relation fo the 
outer ply 3./8 of the lid. 
A blank in the condition fllustrated in Fig. 34, 
is positioned in the apparatus by stops and guides 
appropriately positioned as already explained. 
The arrangement is such that the front side wall 
panels 36./ and 368 are ai the leading edge of the 
blank as if enters the forming position in which 
if is illustrated in Fig. 37, the lid panels 3./8 and 
3./! being at the trailing end of the blank. The 
various panels are, of course, foldably connected 
fo the bottom panel and fo each other along 
suitably creased or scored or otherwise formed 
fold lines to facilitate folding of the panels fo box 
forming position. 
Initial folding is effected substantially as 
fore by means of the breaker rolls 2 ! ! and fold- 
ing rolls 7 in cooperation with a mandrel desig- 
nated in its entirety by the reference numeral 
374, this mandrel being different than the man- 
drel 23 but carried by and propelled through 
path of travel by a mandrel carrying bar 375 
which is substantially the saine as the mandrel 
carrier 25, and the saine chains indicated at 24. 
The leading end of the mandrel 3./4 substan- 
tially corresponds in area fo the area of the in- 
side face of the bottom panel 364 and in the 
course of the upward movement of the mandrel 
it engages said bottom panel 364 fo move the 
carton upwardly between the breaker rolls 21! 
and folding rolls 7 fo thereby effect downward 
folding of the front wall plies 387 and 368 and the 
back wall plies 372 and 359 together with the lid 
plies 370 and 3./I. The lid plies 370 and 3./I re- 
main in their co-planar relation fo the back wall 
plies and are hot folded relative thereto so that 
when the box is discharged from the machine, 
the lid is disposed in upstanding position as 
shown in Fig. 36. This relationship is also illus- 
trated in the upper portion of Fig. 37 wherein 
the front wall and the back wall and lid are 
shown in depending relationship fo the bottom 
panel, the box being then in inverted position. 
As the box progresses upwardly beyond the 
initial folding rolls 7, tuckers 8 fold the tongues 
3"/3 inwardly in the same manner that said tuck- 
ets folded the tongues 3 inwardly in the first de- 
scribed arrangement. Thereafter, the rolls 10 
and II operate (as beïore) fo fold the end wall 
panels 365 downwardly, the continuation panels 
366 remaining in their co-planar relationship fo 
the panels 365 until acted upon by mechanisms 
which will presentiy be explained. 
Inward folding of the end wall panels 366 rela- 
tive fo the outer end wall panels 365 is effected by 
means of pairs of folding fingers such as shown 
ai 3./6 (Figs. 38, 39 and 40). There is a pair of 
these folding fingers associated with each set of 
rolls I0, IOa and IOb and with set of rolls I I, I la 
and I Ib, these fingers and operating mechanisms 
therefore, being ruade up in units mounted in the 
J-shaped brackets 255 and 256 in place of two of 
the rolls 1Sg and I Ig otherwise provided in said 
brackets (see Figs. 38 and 42). 
Each pair of fingers 3./6 is .carried by a shat 
379 which is journalled in vertically extending 
bars 360 formed integral with or attached to a 
base plate 381 which is suitably mounted in the 
respective J-shaped bracket 255 and 256 (Fig. 
42). 
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The fingers 3./6 of each unit, are rocked from 
the starting position shown in Fig. 38, fo the posi- 
tion shown in Fig. 39 with a fast, almost snap- 
action while the box is being propelled upwardly 
5 on the leading end of the mandrel. This rapid 
folding movement of the fingers is effected by 
means of rack bars 3././ which mesh with pinion 
segments 3./8 secured fo the shaft 3./9 which car- 
ries said fingers. 
10 The rack bars 3./7 are carried by the free outer 
ends of piston rods 382 which carry pistons with- 
in pneumatic cylinders 383. When the box reach- 
es proper position for folding fingers 3ï6 fo act 
on the end wall panels 366, compressed air is 
15 livered into the cylinders 383 fo thereby more the 
pistons and racks 3././ outwardly so as fo effect 
the required folding movement of said folding 
fingers. Springs 384 stretched between the op- 
posite ends of cross bars 385 carried by the 
OE0 spective racks 37./ and the opposite ends of cross 
arms 386 on the upper ends of the cylinders 383 
serve fo retract the rack and return the folding 
fingers fo their starting position. 
The delivery of air under pressure to the pneu- 
OE matic cylinders 363 is controlled by a suitable 
valve 38./ (Fig. 43) which is opened and shut by 
means of a rotary cam 368. This rotary cam 
may be on the saine axis as the cam 28 and 
driven in properly synchronized relation thereto. 
0 The action of the folding fingers 376 is s!ightiy 
subsequent to the action of the tuckers 9 but the 
timing is the saine in each cycle so that the cam 
388 may be rigid with the cam 248 if desired. In 
Fig. 43 the location of the cam 388 is shown in 
35 about horizontal alignment with the shaft 26 and 
this respresenLs another position in which the 
cam 248 may also be located if desired. 
The cam 388 is provided with a high point of 
somewhat greater dwell than the cam 28 if be- 
0 ing preferred fo hold the folding fingers 3./6 in 
their up positions as shown in Fig. 39 for a mo- 
ment or two whfle other folding means are 
brought into position for continuing the folding 
of said end fiaps 366. 
The means for continuing the folding of the 
end fiaps 388 from the partially folded position 
illustrated in Fig. 39 fo fully folded position 
best shown in Figs. 38 and 39, certain details 
also appearing in Figs. 37 and 41. This folding 
mechanism is mounted in the mandrel 374 which 
comprises a rigid front end frame consisting of 
side members 9 and crosswise extending end 
members 388 which rigidly unite the side mem- 
bers. These side members and cross members 
provide a rigid, substantially rectangular frame 
5" structure and the cross members are reinforced 
by an intermediate member 381 which is paralle] 
fo the side members but spaced from both of 
them (see Figs. 38, 41 and 43). 
The intermediate member 391 is extended 
60 downwardly in the form of an arm 382 and the 
lower end of such arm portion is suitably secured 
fo the mandrel carrying cross bar 3./. End 
plates or cross plates 393 are suitably mounted 
on the cross members 398, these cross plates har- 
o5 ing their outer faces co-planar with the front end 
of the mandrel and extending outwardly to pro- 
vide the mandrel with the required length which 
is substantially the saine as the inside length of 
the box fo be formed. 
70 The oPposite sides of the mandrel are provided 
with plates 394 and 399 which are respectively of 
a depth approximately corresponding fo the 
depth of the rear wall and lid and the depth of 
the front wall as shown in Fig. 37. These plates 
75 394 and 39§ serve fo support the folded front and 
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rear side wlls and the-lid a.gainst the pï.'essure 
plates-. 26! and. 262 The supporting pls, te: 34 
ms, F bave its ex-tended, portion reinforced and 
suppor.ted by means of a suitable bracket str.uc- 
ture 394 having a base portion secured te the. 
member 394-and an. end portion attached to. the 
arm.392 as best shown-in Fig. 37. 
End wall folders- 396 and 397 are mounted, for 
movement within, the mandrel, the. folder 396 
being supported by a pair of arms 398 which are. 10 
pivotally mounted af their inner ends on a cross- 
shaft or pivot, pin 399. Similarly, the folder 
397- is carried by a. pair of ar.ms 499 which ha:ve 
their innez ends., pivotaly mounted on s, cross. 
shaf or pivot pin 49.. The pivot pins. 39-9 s,n. 
e! are suitably secured in the side-members- 
389 of the mandret structure. By reference-to 
Figs. 38 and 39 it will. be seen that the maadrel 
carred folding members 39 and 397 may be- 
rocked outwardly from .an-i]itial position sh0wn 
in the lower portion of Fig. 38 and upwar:dly 
through the position shown in Fig. 39 to the- 
position shown in- the upper portion, of Fig. 38, 
thereby to engage, the partially folded end: wall 
panel  as-shown in Fig. 39, and effect folding. 
thereof to the-fully folded position shown in 
the-upper portion ofFig. 38. This rocking:move- 
ment of the folders 39 and 39.is effected auto- 
matically as an incident to çhe travel of the- 
mandrel. For this purpose there is provided. 
lower and  upper, cam bars 402 and 403 respec-- 
tively, these bars extending verticallY in paral- 
lelism with the path of  travel of the mandrel and 
being rigidl held. in fixed position by suiçable 
brackets such as indicated at 4Q4 whereby the 
cam bars are mounted, on the main frame-struc- 
ture of the machine. 
The cams 402 and- 403- are arranged to act on 
a follet 05 carried b one end of a rock arm 
4 which is pivoted on a lug 407 extending.from 
th mandrel carrying cross bar 3-75. The other 
end of the rock arm, 06 is connected by. a link. 
 to the free end of, an arm 09 which-is one 
arm of a bell crank pivoed, as indicated at4!9 
on another portion of. the cross bar 375. The 
other arm  ! ! of said bell crank is. connected by 
means of a pair of links 4 !2 and 4!3 respective- 
ly to the arms 398 and 40 as indicated at 4!4 
and 415. By examination of Fig. 38 it will: be 
seen that as the mandrel', moves upwardly, the: 0 
follet 45 is carried into engagement with the 
shaped end portion 492. of the-cam bar 492 
whereby the ïock arm. 4.06 is rocked, thereby to 
correspondingly rock the. belI crank arms 
and 4.! !. 
As shov«n in the lover mandrel of Fig. 38, 
the cam 412« has eiïected r.etracting movement 
of the folders 3961 and: 39] so as to insure their 
being out of the way of the folding fingers 376 
which effect initial: inward, folding of- the end 0 
wall panels. 35 and out of the way of said end 
wall- panels to permi to. be freely folded into. the. 
position, shown ir Fig. 39.. As the mandrel, pro- 
gresses upwardly; the follet. 4{)B cornes into. en- 
gaement, with the inclined:cam edge 
upper cam bar 4S. whereby the rock- arm 406- 
is rocked in the other direction to therebF effect 
correspondi] rocking, of the bell crank arms 
48 and, 41 !- whereby outward swinging mode- 
ment is imparted to. he folders 36 nd 39- to- 70 
the position they are illustrated in-the upper- 
mandrel in Fig.. 38, Duing the course of this. 
upward swingin-movemenç of thesemember. 
39-and 397 they comednto engagement with-the 
end. wa.ll panels 366 as-shown in Fig. 39 and fold. 

the same up.w_rdly and eutwadly to the posi- 
tion. in which they.,-are illustrated in lig. 38« 
,s indicated in the drawings, the end wall 
panels 366 are folded inwardly and upwardly 
around the inturned tengues $73 which bave pre- 
viously, ben folded inwardly by the tuckers 9. 
During: the: progress of the blank from the 
magazine to-the folding mechanism, adhesive is 
applied fo the inside faces of the tengues and 
end wall.panels 366 in areas represented at 373g 
on the tonges and areas 36g on said end wall 
p.anels; 36. This application of adhesive re- 
quires ap.p.ropriate modification of the. adhesive 
applying: members 2. When the blank is folded 
15. in the manner explained, the tongues 37S will 
become adhesively united te the outer end wall 
panels 36§ t-hrough the agency of the adhesive 
areas 36«:s,nd the inner end wall panels 366 will 
become s, dhesively united, te. the tongues $73 
0-through. the. agencF of the adhesive aï'oas 373g 
on- the tongues. 
Durng the-further progress of the mandrels 
through, the. machine» the folders 9 and 39.7 re- 
main, in their, ex-panded position as shmvn in the 
25, uppe mandrel-of lig. 38. A spring such as 
indicated-at 4!7: yielding urges the folders 39 
and 397. tosaid expanded-position after the follet 
49 leaves the-cam. 492 vhereby said inner end 
wall, ps, nel 366.. s, re yielding held in engagement 
0 ith. the tongues thereby affording rime for the 
adhesive fo-set before the normal resiliency of 
the stock, in the box can effect unfolding of said 
inner panels $6. 
Stripping of. he box. from the. mandrel is 
3 effected, bY« the. sam6 arangement descr-ibed 
above. To permi the strippers, to function 
properly,, the-. folders-386 s, nd 397- are notched 
as: indicaed s, ¢! 6. 
Both of. the described sçructues-may be modi- 
40,, fied in, respec of, various, details while retaining 
the r.inciples- and. benefits of the- invention. 
I: claim: 
1. Box. making appar-tus of- the class described, 
comprising a rrrandrel,, means, for moving said 
4. ma-ndrl along-; a. predetermined, path of travel, 
means for- positioning a bo blank, in said path 
of. ravel, so as to- enable said mandrel to engage 
and- carry, said blanl., along said path of travel, 
a. folding- roll. of- compressible, resilient material 
adjacent one. side. of- said, path. of travel for co- 
operating, vih a. side of ss, id-mandrel to fold 
 portion of the box blank, said mandrel side 
having a. substantially straight edge portion. 
around, w-hich, said: portion of. the box blank is 
folded, and, being recessed beyond, said edge so 
as: to, permit said. box blank portion to be bent 
inwardly beFond a normal, fiat- vall condition to 
thereby- cause.the inherent resiliency of said por- 
tion to r, estore, the. saine to a substantially fiat 
wall condition, said folding roll being crowned 
to. approximately conform, to.said recessed man- 
drel wall- t.o. thereby effect said. inwad- bendings 
of said pot, tion, of the. bo blanM 
2. Bo maMng apparatus of the class described, 
comprising- a. mandrel, mean, for moving said 
mandrel along a predetermined, path of travel, 
means for postioning a box blank in said path 
of travel, whereby, said» ma.ndrel, is operative to 
engage and, cs, r.ry said box. blank along said path 
of, travel, an. opposed, pair of folders positioned 
adjacent, opposite sides-of,, said path of tra-vel 
for folding wall forming portions, of- said box 
blank into. walL position, over opposit6 side por- 
tions.of, ss, id.. manlrel a at» incident to the. more- 
ment of: saioE mandrel s,10ng said Iath of tra-veL 
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flid actuated means for inwardly folding tongues 
which extend from the ends of one of said wall 
forming portions of said box blank, means for 
timing the operation of said tongue folding means 
with reference to the operation of said folders, 
and means supporing said pair of folders for 
adjustment toward and from each other to there- 
by adapt the apparatus to the making oï boxes 
of various s.izes. 
3. Box making apparatus of the class described, 
comprising a mandrel, mans ïor moving said 
mandrel along a predetermined path of travel, 
means for positioning a box blank in said path 
of travel, whereby said mandrel is operative to 
engage and carry said box blank along said path 
of travel, an opposed pair of ïolders positioned 
adjacent opposite sides of said path of travel for 
folding wall forming portions of said box blank 
into wall position over opposite side portions of 
said mandrel as an incident to the movement 
of said mandrel along said path of travel, fluid 
 actuated means for inwardly folding tongues 
which extend from the ends of one of said vall 
forming portions of said box blank, means for 
timing the operation of said tongue folding means 
with reference to the movement of said mandrel, 
and means supporting said pair of folders 
adjustment toward and from each other to 
thereby adapt the apparatus to the making of 
boxes of various sizes, said tongue folding means 
being mounted on the supporting means ïor one 
of said folders and adjustable therewith as afore- 
said. 
4. BOx making apparatus of the class de- 
scribed, comprising a mandrel, means for mov- 
ing said mandrel along a predetermined path 
of travel, means for positioning a box blank in 
said path of travel, whereby said mandrel 
operative to engage and carry said box blank 
along said path of travel, an opposed pair of 
folders positioned adjacent opposite sides of 
said path of travel for folding wall forming 
portions of said box blank into wall position 
over opposite side portions of said mandrel as an 
incident to the movement of said mandrel along 
said path of travel, a pair of tongue folders re- 
spectively operative to fold tongues which 
tend from the ends of one of said wall forming 
portions of said box blank, a fiuid operated cylin- 
der and piston structure disposed intermediate 
and operatively connected to said tongue fold- 
ers, means ïor actuating said cylinder and 
piston structure in predetermined timed rela- 
tionship to the position of said mandrel during 
its b]ank folding movement, said tongue folders 
being mounted for adjustment toward and from 
each other, and said tongue folders and cylinder 
and piston structure being mounted for adjustm 
ment as a unit with the folders of one said opm 
posed pairs of folders. 
5. A box forming machine of the class de- 
scribed, comprising a series of interconnected 
mandrels, means for moving said mandrels suc- 
cessively through a continuous path of travel 
having a pair of substantially parallel straight 
run portions and semi-circular loop portions 
connecting the ends of said straight run por- 
tions, means for positioning box blanks in said 
path of travel adjacent the mandrel entrance 
end of one of said straight run portions there- 
of, whereby said mandrel may be caused to en- 
gage central panel portions of said blanks and 
to carry said blanks along said path of travel; 
a pair of mutually opposed folders operative as 
an incident to the travel of the blanks with 

said mandreis ino said straight run portion of 
said path of travel, fo fold fo wall position, a pair 
of side panels which extend from said central 
panels; tuckers associated with said pair of 
5 folders for folding inwardly over the ends of 
the mandrel, tongues which extend from the 
ends of the said side panels; a second pair of 
mutually opposed folders normal to said first 
mentioned pair and operative as an incident to 
10 the travel to said mandrel and blanks to fold into 
the overlying relation to said infolded tongues, 
end wall panels which also extend from said 
central panels; a pair of mutually opposed sets 
of pressure rolls associated with each of Said 
15 end wall folders to hold said end wa]l panels in 
folded position during the travel of the folded 
blanks along the remainder of said straight run 
portion of the path of travel in which folding 
of the blanks is effected as aforesaid, a pair of 
20 mutually opposed arcuate pressure plates re- 
spectively aligned with said series of pressure 
rolls and disposed over opposite sides of a loop 
portion of said path of travel into which the 
ïolded blanks are carried by said mandrels, said 
25 arcuate plates being operative to hold said end 
walls folded during the travel of said folded 
blanks through said loop portion; a pair of mu- 
tually opposed pressing members disposed in 
continuation of said arcuate pressure plates, in 
90 end wall holding position over opposite portions 
of the other of said straight run portions into 
which the folded blanks are carried by said 
mandrel; a pair of mutually opposed devices for 
stripping the folded boxes from said mandrel 
5 during the travel of the boxes and mandrels 
through another portion of said other straigh 
run portions; and means for receiving the boxes 
stripped from said mandrel and discharging 
said boxes from the machine. 
40 6. A machine according to claire 5 wherein 
the mutually opposed end panel folders, pres- 
sure rolls, arcuate pressure plates, pressure 
members and stripping devices are mounted for 
adjustment toward and from each other. 
45. 7. A machine according to claire 5 wherein 
the mutually opposed end panel folders, pres- 
sure rolls, arcuate pressure plates, pressure 
members and stripping devices are mounted for 
adjustment toward and from each other, and 
.having means for effecting such adjustment of 
said parts. 
8. A machine according to claire 5 whereïn 
the mutually opposed end panel folders, pres- 
sure rolls, arcuate pressure plates, pressure 
55 members ;and stripping devices are rnounted 
for adjustment toward and from each other, 
and having means for effecting simultaneous, 
like, adjustment of said mutually opposed parts 
toward and from each other. 
60 9. A machine according to claire 5 wherein 
the mutually opposed side panel folders and 
tuckers are mounted for adjustment toward and 
from each other, and wherein the mutually op- 
posed end panel folders, pressure rolls, arcuate 
65 pressure plates, pressure members and stripping 
devices are mounted for adjustment toward and 
ïrom each other. 
10. A machine according to claire 5 wherein 
the mutually opposed side panel folders and 
70 tuckers are mounted for adjustment toward and 
ïrom each other, and wherein the mutually op- 
posed end panel folders, pressure rolls, arcuate 
pressure plates, pressure members and stripping 
devices are mounted for adjustment toward and 
75 from each other, and having means for effecting 

5O 
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simultaneous, like, adjustment of said mutually 
opposed parts toward and from each other. 
11. A machine according to claim 5 wherein 
the mutually opPosed side panel folders and 
uckers are mounted for adjustment toward and 5 
from each other, and wherein the mutually op- 
posed end panel folders, pressure rolls, arcuate 
pressure plates, pressure members and stripping 
devices are mounted for adjustment toward and 
from each other, and having means for effect- 10 
ing such adjustment of said parts, and a pair of 
mutually opposed side panel pressure plates op- 
erative to hold said side panel portions in fold- 
ed position .after said side panel portions clear 
the folders which effect folding of said portions, 15 
said side panel pressure plates being also mount- 
ed for adjustment toward and from each other 
and also so as tobe readily removable and 
placeable with other sizes thereof. 
12. A box making machine comprising, a pair 20 
oZ endless chains, rotatably mounted sprockets 
arranged to support said chains for continuous 
travel in elongated oval paths, the sprockets for 
one chain being coaxial with those for the other 
and being spaced axially therefrom, a plurality 
of cross bars connecting said chains for unitary 25 
movement, mandrels mounted on said cross bars 
in normal relation thereto and projecting 
Fond both sides thereof, folding devices arranged 
around the path of travel of said mandrels for 
30 
folding box blanks around said mandrels as an 
incident fo the travel of the latter between said 
folding devices, said folding de;rices comprising 
mutually opposed pairs, of folders disposed ad- 
jacent the path of travel of the sides of the man- 
drel which are normal to said cross bars, the 
folders of each pair being respectively located 
on opposite sides oZ the path of travel of said 
cross bars, mutually opposed pairs of pressure 
applying devices also disposed adjacent the path 
of travel of said sides of the mandrel which are 40 
normal fo said cross bars so as tobe operative 
to hold folded the box blank portions which are 
fo]ded by said folding devices against said nor- 
mal mandrel sides, each pair of said pressure 
plying devices comprising inner and outer, co- 45 
planar arcuate plates respectively disposed 
side and outside oZ the path of travel of said cross 
bars around one of the round ends of said elon- 
gated oval path of travel, and means for mount- 
ing said pairs of arcuate plates and the cotte- 5O 
sponding opposed folders for adjustment toward 
and from each other. 
.13. Box making apparatus oZ the class described, 
c0mprising a mandrel, means for moving said 
mandrel along a predetermined path oZ travel, 55 
means for positioning a box blank in said path of 
tràvel, whereby said mandrel is operative to en- 
gage and carry said box blank along said path of 
travel, an oppgsed pair of folders positioned ad- 
jacent opposite sides of said path of travel for 60 
folding wall forming portions of said box blank 
into wall position over opposite side portions 
said mandrel as an incident fo the movement of 
said mandrel along said path of travel, a second 
folder operative to engage and fold inwardly 65 
across the trafling end oZ sald mandrel, an inner 
wall panel portion which extends from one of the 
aforesaid folded wall portions, means for actuat- 
ing said second folder, means carried by said man- 
drel for engaging said inwardly folded inner wall 70 
panel and folding the saine into substantially 
parallel relation fo said folded wall portion, and 
means for actuating said mandrel carried folder. 
14. Box making apparatus of the class described, 
ohpriS|lg a mandrel, mers or moving aid 

34 
mandrel along a predetermined path of travel, 
means for positioning a box blank in said path 
of travel, wherebF said mandrel is operative to 
engage and carrF said box blank along said path 
of travel, an opposed pair of folders positioned 
adjacent opposite sides of said path of travel for 
îolding wall forming portions oZ said box blank 
into wall position over opposite side portions of 
said mandrel as an incident to the movement of 
said mandrel along said path of travel, a second 
folder operative to engage and fold inwardly 
across the trailing end of said mandrel, an inner 
wall panel portion which extends from one of 
the aforesaid folded wall portions, fluid operated 
means for actuating said second folder, means 
carried by said mandrel for engaging said in- 
wardly ïolded inner wall panel and folding the 
saine into substantiallF parallel relation to said 
folded wall portion, and means for actuating said 
mandrel carried folder. "  
15. Box making apparatus of the class de-. 
scribed, comprising a mandrel, means for mov- 
ing said mandrel along a predetermined path of 
travel, means for positioning a box blank in saioE 
path of travel, wherebF said mandrel is opera- 
tire o engage and carrF said box blank along saioE 
path of travel, an opposed pair of folders posi- 
tioned adjacent opposite sides of said path of 
travel for folding wall forming portions of said 
box blank ino wall position over opposite side 
portions oZ said mandrel as an incident to th 
movement of said mandrel along said path of 
travel, a second folder operative to engage anoE 
fold inwardlF across the trailing end of said" 
mandrel, an inner wall panel portion which ex- 
tends from one of the aforesaid folded wall por- 
tions, means for actuating said second folder, 
means carried bF said mandrel for engaging sai 
inwardlF folded inner wall panel and folding 
the same into substantially parallel relation to, 
said folded wall portion, and means operated as 
an incident fo the travel oZ said mandrel for 
actuating said mandrel carried folder. 
16. Box making apparatus of the class de- 
scribed, comprising a mandrel, means for mov- 
ing said mandrel a]ong a predetermined path of 
travel, means for positioning a box blank in said 
path of travel, wherebF said mandrel is opera- 
rive fo engage and carrF said box blank along 
said path of travel, an opposed pair of folders 
positioned adjacent opposite sides of said path of 
travel for folding side wall forming portions of 
said box blank into wall position over opposite 
side portions of said mandrel as an incident fo 
the movement of said mandrel along said path of 
travel, means for inwardlF folding tongues which 
extend from the ends of said wall forming por- 
tions of said box blank, another pair of mutua]lF 
opposed folders normal fo said first mentioned 
folders, for folding a pair of end wall panel por- 
tions of said blank fo wall position on the adja- 
cent sides of said mandrel, a pair of auxiliary 
folders respectivelF associated with said end wall 
folders and operative fo fold inwardly across the 
trailing end of said mandrel, an inner end wall 
panel portion of said blank, means for actuating 
said auxiliarF folders, a pair of folders carrled bF 
said mandrel and operative fo fold said inwardlF 
folded inner wall panels ino inwardlF overlying 
relation fo said infolded tongues, and means for 
actuating said mandrel carried folders. 
17. Apparatus according fo claim 16 wherein 
the means for actuating the mandrel-carrled 
folders comprises a stationarF cam member, and 
operating linkage carried bF said mandrel, con 
nected to said folder nd hvln  raember en- 



ga.ge,bJ:e :with:;saican»_:aa-an incident- 
trae= o£a, manel. 
18«Apat. acording, to: claire .16 wherei 
troe, eans foz actuating. e .-ndrel. carried 
fdem..compisema statiory cam» operating. 
lige: carried:, by said mndel an. connected 
to,::sai folde..and having.-a member- adapted to: 
eae.soE.ca so. as.to more: sd .folders 
op:omstm'ting position,. and..yieldable.:mans. 
formong s&_folders.in_foingdirection and- 
yielg!F.holdfl]g, the sa in position .to. main- 
taoE saioE enwall pnel)in:fuy fotded position 
19.A :box/mng machine copisingç a ,pair 
of«noEess chai. rotatblF=mounted 
aanged « « support sd. chains for  contlnuouS 
traveln«elengaedçova paths;.£he .spocketsfoï « 
on cibëi coaxial:, wi hose-forte 
andbeinspaced aMay tereoma .pla]ity " 
oficrosa..bars-connecting.said-hai.foutary 
m0vement, mandrels moted-on said.Cress:bs::O 
innorl:relation.,thereto and proJecting.byed 
both»sioEes theeof,ç-folng devices.arrange-:. 
anoE«the.patftravel :Of:sd-mandrels:-f:- 
fo!n bo blàs around said. manels as-an.. 
inde to thetraveDof-the:latter beVeen:said:-5 
foldeces..«said. fo!ng: :deices.:comprising- 
mutully::-opposed pairs.:of:-folders disp0sed= 
jacent.,:the»path-..of»:.tavel::-fç.thê:sides: 
mandreL which.,.:are: :normal::t0 said-cro 
th-otdèsof:each, pair.bëing respctively:located  0 
on.oposItç:sides er thepath,of travet/of-:said) 

structure..0mpriSirg..ar 
having a lug foengagingthe.:bxblanksïfo  effé   
delivery .thereof successivelyïnt'.pedetermied 
position ,across tepath of traverof sai@:mandrel  
when te. tatter:is-in a predetermineoE:posit0nq ,. 
its path of traveK said conveFor Structure-being- 
meted, for, adjtment ini:norma-1 
operation :in the dirtion: uî :: trael.of--c - . 
veyor and. revrsely.theeef respecti, vél 
and ffom:said.mandel, pathoftravél 
adaptd. to .delive as-aforesaidb0 bls of/- 
vious sizes d.n.Zhe direetion e f conveyor:frvet . 
dring mea-intercoeCtingsaid.mandretand 
said:.conve0r, fo  schroniz 
cae sid coneyo .tdèlier  box blanks 
aforesaid, «andmea:ns 
chäi-and:.box:bl engang- 
ing indepen:dently«of mUêmént 
structure dingç:adJustment 
from.« said, mandel pgt»:- thër:y]to»,ainti 
sd':synchr oZed:.elati0hi btee saieon-: 
veyor, ahd. :its.,box: blank 
mandrel.ïin  all.:p0siting ef:,adj:tmët 
COVyO  
scribed compris:ä 
a predetèined 
bla:: th0ugh: foldi.ng.mechaa coë 
stùtUre: comprising 
hav.ing:e:tug«for :eagin, 
deliery 

cross«bs, mutually:qppose@:p.ars of pressure(ap., posifiOn:acroSs thëqathïf.ïtraVèt:.êfïSaid: mil".jl 
plying .deviesalsÇ. disposed  .adjacent: the p_th- whën.thë.tàtter:ts in:a prèdetëmhë:;pof 
"  " " " - " " :  mandrel Which are'-: in- its pathf«tre/said cGme e StfiCtfibd .... 
of«travel -of.-said. sdes -of-e ..... 
normÏ:to sai@cross  bars so/as-to ' be.-opeatve-35, ing::.munted:,fo:adtenïn l.ts 
to:h0d-;folded/-he :bo bla- poo  wçh -are .- of 0peration::în 

folded  by---said- folding :devices: against ,sai d- nor? - 
mt..mapdrel -sides,-each:' pair  ofÇ sai d .Pressuç.e 
apptying- devices, - compri_sng,.inner ,and outer; co-. 
plaïrarcuateplates-.respectively disPosed-insidW' 40 
and,.outs!de of:.the path, .0f- travel,-of  said.cross.-. 
bars around -on.:òf thb. round ends. of sai d -el0n: - 
gated ova! pathof t-ravel.- 
20: BOX,: mkng: aisParatus of the class:, de- 
scribed coml.ising, a mandrel,/means-for.-nov5-45 
ing.:sd.-manlrei :along a Prêdeterminel Path-f 
tra'/èl,=means -foç posi.t!bflin;.: a box blaïak/i said- 
path: 0f-travelso .as. to-enable.said  mïdrel 
engage-and carry .said: box--blnk along-aïd ah 
of..- troEïël,) two:-muçual!y- oppose&- pirs f.-wa!!- 50 
folders - positioned  adJ aent: Said- Path .. of 
in  relativëly .offsët ii .rela n: to eaçh::çother 
successiyely_ fotding: opposed:e pairs - of 
fori-- pe tions/. O£-:aiçl:. box/-blanl -.nt O.:,wall: / 
poÇtion Ovér-oppositeside.portio. of sa d man- 55 
del as an:ncident.to:th d-movÇmçn_t ,O f said. mnr 
dre: along:-aid, pat h oftrave!,::a pair  of tong, 
foders, movble-nw[y-an.9qtad.ly;relae: 
to--saidfpath .of travel fot-respectively--effeçiDg. 
inwrd foldïng- of roques which/Çxtend_from the 60. 
ends,pf :o., Op:osed- a .of. sa!d: Wa11 
poçfio$-of said-.box .bl-.mea._or actuating: 

con/eyo and reve-sêlY-4hèrèof:-reeëtiïCg:Z-to-:- 
wardand frdmsaïd .màndël pa.tl:f.-traèo 
tobe-adapted .to 
.of :.vatio ;- sizC4n :th e :..reëtiën:ot:oer: 
tràveDa driVechi, coëctè@oald:ëoè: 
and-Opeativê to riv thë«saméin::uc 
relti0n toth trel bfSfl:mde:s 
said: Convëko-t 0 , deiê '«box ;bl 
mounted.fo:àusten::sO 
adjUst .the::extefit:f: said.effSët çt0:thêreby: peri 
shortenidg: ànd - legthening 
leng.th:ef said. dring ch[n 
to: drlve Sad. cony0:, in 
adjtment: :thereof/and mëans.fo-10cki 
conveyor chain and box 
the conveyor stcturë- during:-adj ustment 
of/toward and from-sa 
veyor.and:its-box .blgnk 
conY:ey0r/ 

sa!djtongue folders - nterme.diate_th.ç. suçceÇs.î.ve;.. 
folding, oPerations effected by -sald/pai.rÇ .of . Th¢.fo!!wïng 
foïes nd: mans: for «Surting. said:pairs of/5_ filè:of/th -patentée.. " ......... 
wa ço!dërs: foç àustmën : 5atd: aM :froA .-  .... 
eac.? other-:, to-rë5Y  daPt:çe: :Pr 0:, UNITEDTTES PAS- 
the-makingof b0x.-of variqusslzes,aid tonge. Nber :. Nmè 
folders-:being, respectively :moted. on the: sup:.: 862;-16 . Hollet:ï: ........... -Aux« 6, 
portingmea:for bnë:of ai..ar,of.wail:fd. 70 1,161;22T - Labb.ade 
an d adJtçle.thereitk:a s f0çeça ..  L179,SOE3-/. ; Staude 
21:,-BoR, making- apparat .of the- class de-.. 1,584»964/.- Wellman- 
scribed.comprising  mandrël hich travei aion 1,778,804-,.  
....................................... 
a predeerhed :th.:d.ëgage and :movebox 1,957;13 Rçcard 



